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ADVERTISEMENT. 


CjRE  prefent  Edition  of  this  Work  comprehends  not 
only  the  author's  former  volumes,  of  Medical,  Phi- 
lofophical,  and  Experimental  Effays;  hut  alfo  many  de- 
tached pieces,  zvritten  at  dijlant  times,  and  on  various 
occajions,  that  have  been  inferted  either  in  the  T ranfaclions 
of  fame  of  the  learned  Societies,  of  which  he  is  a  member, 
or  in  other  Periodical  Journals.    He  has  attentively  re- 
vifed  the  whole  ;  has  made  numerous  praclical  additions  ; 
and  corrected  or  expunged  whatever  appeared  to  be  incon- 
ft/lent  with  his  later   experience,   and  better  informed 
judgment.     On  certain  philofophical  fubjecls,   of  which 
he  has  treated,   much   light  has  been  thrown  by  fub- 
jequent  inquirers.     He  has  not,  however,  attempted  to 
model  fuch  Effays  anew ;   or  to  weave  into  their  tex- 
ture difcoveries  and  improvements,  made  fince  the  period 
when  they  were  written.    For  he  deems  anachronifm,  of 
this  kind,  to  be  a  violation  of  literary  property  ;  and  un- 
favourable to  the  interejls  of  fcience,  by  creating  perplexity 
in  the  view  of  its  progrejfive  advancement. 

Manchester,  February  11,  1788. 
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ghiantacunque  fuerint  aliorum  conamina,  femper 
exijlimavi  mihi  vitalis  aura  ufum  frujlra  datum  fore, 
nifi  et  ipfe,  in  hoc  Jludio  verfatus,  fymbolum  aliquod, 
utcunque  exiguym,  in  commune  medicines  ararium 
contribuerem. 

Sydenham. 
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PREFACE. 


TH  E  Author  of  the  following 
Eflays,  prefuming  on  the  can- 
dour with  which  they  have 
been  received,  commits  to  the  fame 
indulgence,  the  prefent  enlarged  and  im- 
proved edition  of  them.  The  firft  and 
fecond  DifTertations  are  the  productions 
of  his  youth,  and  illuftrate  both  the  in- 
efficiency of  theory,  and  the  danger 
of  trufting  to  experience  alone  in  the 
practice  of  phytic.  The  annals  of  medi- 
cine abound  with  inftances  of  the  fatal 
effects  of  empiricifm,  and  hypothetical 
reafoning,  founded  on  fictitious  principles. 
But  thefe  examples,  painful  as  they  are 
to  a  feeling  mind,  impeach  not  the  honour 

or 
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or  ufefulnefs  of  the  healing  art ;  and 
are  chargeable  only  on  the  ignorance  of  a 
few  of  its  profefTors,  and  on  the  credulity 
of  mankind.  The  Hiftory  of  the  Chrif- 
tian  Church  prefents  us  with  a  picture 
ftill  more  mocking  to  humanity :  But 
who  difputes  the  influence  of  religion, 
to  promote  the  peace,  order,  and  happi- 
nefs  of  fociety,  becaufe  fuperftition  hath 
occafioned  fo  much  confufion,  mifery,. 
and  devaftation  ?  It  is  ferioufly  to  be 
lamented  that  jufter  ideas  are  not  formed 
of  the  nature,  extent,  and  .objects  of 
medicine  in  general ;  and  of  the  feveral 
branches,  into  which,  as  a  practical  fcience 
too  comprehenfive  for  any  individual  to 
profefs,  it  is  now  divided.  This  would 
prevent  the  encouragement  of  illiterate 
pretenders;  would  conciliate  harmony, 
and  excite  a  generous  emulation  among!! 
the  different  orders  of  the  faculty;  and  by 
confining  the  exertions  of  each,  within 
the  fphere  adapted  to  their  genius  and 
education,  would  powerfully  promote  the 
improvement  of  Phyfic,  Surgery,  and 
Pharmacy.  No  profeffion  requires  a  more 

enlarged 
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enlarged  and  cultivated  underftanding,  or 
comprehends  a  wider  circle  of  knowledge 
than  that  of  phyfic.  And  to  the  honour 
of  the  phyficians  of  this  age  and  country, 
it  may  with  truth  be  alferted,  that  they 
are  peculiarly  diftinguifhed  as  men  of 
liberal  education,  and  extenfive  learning. 

The  third  Eflfay  confifts  of  Experi- 
ments and  Obfervations  on  bitters  and. 
astringents  in  general,   and  on  the 
Peruvian  bark  in  particularly.  The 

utility 

(a)  Of  this  EiTay,  which  was  firft  publilhed  in  1767, 
krge  portions  have  been  copied  into  feveral  Cyclopaedias, 
and  Treatifes  on  the  Materia  Medica,  both  foreign  and 
domeftic.  The  author  has  reafon  to  believe  that  the 
practical  and  pharmaceutical  doftrines  it  contains  have 
been  generally  adopted.  Two  very  ingenious  writers, 
however,  have  lately  controverted  the  refults  of  fome  of 
the  experiments  which  he  has  related.  He  acknowledges 
with  fatisfa&ion  the  candour  of  thefe  Gentlemen  ;  and 
thinks  himfelf  honoured  by  their  approbation  of  his 
works.  But  the  points  in  difpute,  he  mult  leave  to  the 
decifion  of  others  ;  having  noiu  no  leifure  for  fuch 
inveitigations.  He  is  fenfible  that,  in  the  courfe  of  his 
inquiries,  he  mult  have  been  liable  to  many  fources  of 
fallacy  :  But  the  fame  obfervation,  he  prefumes,  is  not 
more  applicable  to  him  than  to  others  engaged  in 
experimental  refearches.    And  he  trulls  the  reader  will 

perceive1, 
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utility  of  this  method  of  inquiry  is 
univerfally  acknowledged  ;  and  nothing 
can  tend  more  to  the  advancement  of 
real  fcience,  than  the  fteady  purfuit  of 
it.  The  improvements  made  in  the 
art  of  medicine  for  this  century  part, 
are  more  than  equal  to  thofe  of  a  thou- 
fand  preceding  years.  And  thefe  im- 
provements may  be  juftly  afcribed  to 
that  tafte  for  experiment,  which  hath  of 
late  fo  generally  prevailed.  But  though 
much  hath  been  done  in  this  way  of  in- 
vestigation, there  are  Hill  numberlefs  un- 
trodden paths  in  phyfic  which  remain  tp 
be  explored.  And  every  perfon  of  tole- 
rable abilities,  who  has  patience,  affi- 
duity,  and  a  fufficient  minutenefs  of 
attention,  may  almoft  allure  himfelf  that 

perceive,  in  the  following  pages,  that  he  has  endea- 
voured with  cautious  folicitude,  to  guard  againft  the 
undue  influence  of  preconceptions  ;  that  he  has  faith- 
fully related  fatts  and  appearances  as  they  occurred, 
whether  favourable  or  unfavourable  to  his  opinions  ; 
that  his  experiments  are  numerous,  diverfified,  and 
frequently  repeated  in  the  purfuit  of  different  truths  ; 
and  that  they  were  made  at  a  period  when  the  Peru- 
vian bark  was  eafily  obtained  unadulterated,  and  of 
a  good"  quality. 

March  7,  1788. 

his 
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his  labours  will  be  rewarded  with  fuccefs, 
and  that  he  cannot  fail  of  adding  fome 
new  and  ufeful  difcoveries  to  the  common 
flock  of  medical  knowledge.  Multum 
egerunt  qui  ante  nos  fuerunt,  fed  non  pere- 
gerunt ;  multum  adhuc  rejiat  opera,  mul- 
tumq-y  rejtabit,    neque  ulli  nato  pqft  milk 
fecula  prtzcidetur  occafio  aliquid  adhuc  ad- 
jiciendi (b).    The  author  might  have  con- 
firmed many  of  the  obfervations  contained 
in  this  EiTay  by  a  variety  of  experiments, 
which  he  has  lately  made  on  the  Col  umbo 
Root;  a  medicine,  which  from  its  efficacy, 
deferves  to  be  more  generally  known  in 
practice.    But  his  papers  on  that  fubjeft 
are  laid  before  the  Royal  Society,  and 
will  probably  be  publifhed  in  the  next 
volume  of  Philofophical  Tranfa&ions. 

The  title  of  the  fourth  Effay  fully 
explains  the  purport  of  it.  An  attempt 
to  afcertain  the  ufe  and  operation  of  a 
remedy  fo  well  known  as  blisters,  may 
at  firft  view  appear  to  be  unnecerTary. 
But  a  more  attentive  examination  will 

(b)  Seneca. 

Vol.  I.  c  convince 
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convince  us  of  our  miftake.  The  trite- 
nefs  of  the  fubject  is  the  reafon  that  it  has 
been  fo  much  overlooked  and  neglected ; 
and  though  veficatories  are  employed  and 
recommended  by  almoft  every  medical 
practitioner,  yet  few  have  attended  to  their 
real  action,  or  to  the  general  principles 
which  ought  to  direct,  their  application. 

The  fubject  of  the  fifth  Effay,  the 
author  confefTes,  is  rather  curious  than 
ufeful ;  of  more  importance  to  the  in- 
quifitive  phyfiologift,  than  to  the  prac- 
tical phyfician.  But  as  all  refearches  into 
the  operations  of  nature  merit  our  notice 
and  regard,  an  inquiry  into  the  refem- 
blance  between  the  chyle  and  milk 
hath  certainly  fome  claim  to  atten- 
tion. And  if  it  appear  probable,  as  he 
prefumes  it  will,  that  milk  is  the  chyle 
unaffimilated,  or  at  leaft  very  little 
changed,  it  may  lead  to  fome  ufeful  in- 
ferences concerning  the  proper  diet  for 
nurfes. 

The  tracts  on  water,  and  on  early 
inoculation,  were  publifhed,  feparately, 

a  few 
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a  few  years  ago ;  and  as  no  copies  of 
the  former  impreffions  now  remain,  they 
are  reprinted  and  annexed  to  this  volume 
of  EfTays. 

The  Obfervations  on  the  efficacy  of 
External  Applications  in  the  ulcerous 
sore  throat  were  written  in  the  fum- 
mer  of  1770,  a  period  when  that  difeafe 
was  epidemical  in  the  town  and  neighbour- 
hood of  Manchefter.  The  Meafles  alfo 
prevailed  very  generally  at  the  fame  time -y 
but  though  thefe  diforders  have  been 
often  obferved  to  affociate  together, 
and  may  feem  to  bear  fome  analogy  to 
each  other,  from  the  efflorefcence  on  the 
fkin,  and  inflammation  of  the  eyes,  with 
which  they  are  both  accompanied,  no 
inftance  then  occurred  to  the  author  of 
their  union. 

1 

MANCHESTER, 
JANUARY    I,  I772. 
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THE 


EMPIRIC 

O  R 

MAN     of  EXPERIENCE, 

BEING  ARGUMENTS  AGAINST  THE  USE  OF 

THEORY  AND  REASONING  IN  PHYSIC,  (a) 

Suffidtft  quid  fat  intelligamus,  etiamfi  quomodo  quidque 
fat  ignoremus.  Cicero. 


x  T  N  this  policed  age,  when  every  art  is  ad- 
vancing towards  perfection,  and  every  fcience 
enlarging  its  boundaries,  it  is  a  melancholy 
coniideration  that  medicine  fhould  alone  be 

left  behind,  in  the  general  career  of  improvement. 

The 

(a)  This  and  the  following  differtation  contain  adif- 
cuflion  of  the  arguments  for  and  againft  the  ufe  of  theory 
and  reafon.ng  in  medicine.  They  are  not  intended  as 
an  cxplanat.on  of  the  tenets  of  thofe  two  ancient  and 
celebrated  fedls  of  phyficians,  the  Empirics  and  Ration- 
**h  of  which  Celfus  hath  given  us  fo  elegant  an  ac- 

V  OL.  I.  P 

u  count ; 
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The  mifts  of  ignorance  and  error  are  now  vanifli- 
ing  before  the  lights  of  genuine  philofophy ;  and 
knowledge,  pradtical  and  fpeculative,  extends  its 
influence  even  to  the  meaneft  mechanic.  But  the 
Hippocratic  art,  amidft  this  rapid  and  almoft  uni- 
verfal  revolution,  is  at  leaft  ftationary,  if  it  move 
not  in  a  retrograde  courfe.  And  what  is  fingular 
in  its  fate,  the  fame  caufes  which  have  promoted 
the  advancement  of  the  fifter  fciences,  have,  by  a 
wrong  direction,  checked  the  growth,  and  retarded 
the  progrefs  of  one,  which  is 

 fairly  worth  the  feven. 

Pope. 

The  induftry  of  its  profeffors,  by  an  injudicious 
application,  hath  ferved  only  to  darken  and  perplex 
it.  Inftead  of  patiently  treading  in  the  fure  fteps 
of  experience,  they  have  followed  the  falfe  clue  of 

count  ;  but  to  point  out  opinions  which  now  prevail  In 
the  world,  and  which  naturally  arife  from,  the  different 
lights,  in  which  the  fame  fubjett  is  viewed  by  different 
minds.  The  author  hath  endeavoured  to  fuppofe  himfelf 
firit  of  the  one  party,  and  then  of  the  other ;  in  order 
more  fulJy  to  enter  into  the  fentiments  of  each,  and  by 
that  means  to  do  juftice  to  both  fides  of  the  queltion.  In 
this  kind  of  writing  it  is  not  eafy  to  avoid  declamation  ; 
and  he  hopes  to  be  excufed,  if  he  has  indulged  fome  de- 
gree of  that  enthufiafm,  with  which  two  antagonists  may 
be  fuppofed  to  be  adtuated,  when  pleading  againft  each 
other,  in  fupport  of  a  favourite  caufe. 
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theory;  and  whilft,  widi  infinite  pains  and  labour, 
they  endeavour  to  penetrate  into  the  recenes  of 
phyfic,  they  have  loft  themfelves  in  the  labyrinths 
of  error.     Unhappily  for  the  healing  art, '  their 
miftakes  have  coincided  with  the  common  pro- 
penfities  of  mankind,  who  are  more  inclined  to 
fearch  after  hidden  and  undifcoverable  caufes,  than 
to  attend  to  the  obvious  phenomena  of  nature. 
Blinded  with  their  own  fictions,  thefe  wanton  theo- 
rifts  conceal  their  ignorance  from  themfelves  and 
the  world,  by  unmeaning  terms  and  pompous 
phrales. 

"  Omnia  enimjiolidi  magis  admirantur  amantque 
"  Lrcerfis  qua  Jub  verbis  latitantia  cernunt" 

Lucretius. 
But  defcending  from  the  flights  of  declamation, 
let  us  point  out  the  folly,  deteft  the  fallacy,  and 
'trace  the  dangerous  confequences  of  theory  and 
reafoning  in  medicine. 

Whoever  fearches  into  the  annals  of  phyfic, 
cannot  fail  of  being  aftonifhed  at  the  almoft  infi- 
nite variety  of  fyftems  and  hypothefes,  which  at 
different  rimes  have  been  obtruded  on  the  world. 
The  amazing  fertility  of  the  imagination  is  there 
difplayed  in  its  full  extent ;  and  perhaps  fo  ample 
an  exhibition  of  the  powers  of  human  invention 
might  gratify  the  vanity  of  man,  if  the  agreeable 
effed  were  not  more  than  counterbalanced  by  the 

"  2  humbling 
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humbling  view  of  fo  much  abfurdity,  contradiction, 
and  falfehood.  The  idleft  opinions  have  had  their 
abettors;  the  moft  groundlefs  fictions  have  been 
fwallowed  with  credulity.    A  lift  of  all  the  follies 
which,  at  different  periods,  have  been  eftablifhed  as 
articles  of  faith  in  medicine,  would  form  the  fevereft 
fatire  on  the  healing  art.    Who  can  withhold  his 
laughter  when  he  reads  of  expelling,  attracting,  and 
conceding  faculties  5  of  energies,  fympathies,  an- 
tipathies, idiofyncrafies,  and  occult  caufes ;  of  the 
body  being  nothing  but  fait,  fulphur,  and  mercury ; 
of  man  being  a  microcofm,  and  uniting  in  his 
frame  the  motion  of  the  ftars,  the  nature  of  the 
earth,  of  water,  air,  all  vegetables  and  minerals, 
the  conftellations,  and  the  four  winds.    Yet  ridi- 
culous as-thefe  feveral  tenets  may  appear,  they 
have  given  rife  to  fects,  have  been  efpoufed  with 
warmth,  and  defended  with  acrimony.    But  the 
excentric  genius  of  the  theorifts  hath  not  been 
confined  within  the  limits  of  phyfiology,  and  the 
laws  of  the  animal  ceconomy:  the  hidden  caufes 
of  difeafes,  the  elements  or  firft  principles  of  me- 
dicines, and  their  fecret  mode  of  action  on  the 
body,  have  afforded  another  no  lefs  extenfive  field 
for  the  exercife  of  their  creative  imaginations. 
The  bare  recital  of  their  fictions,  would  fufficiently 
demonftrate  their  abfurdity.    But  to  enumerate 
them  would  be  an  almoft  endlefs  talk.  Erafiftra- 
tus  defines  difeafe  to  be  a  tranQation  of  blood  from 

the 
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the  veins  to  the  arteries ;  whereas  Galen  afferts 
that,  as  health  confifts  in  the  equilibrium  between 
drynefs  and  moifture,  heat  and  cold,  ficknefs  muft 
depend  upon  the  fubverfion  of  diat  equilibrium. 
One  feet  adopts  plethora  as  the  caufe  of  all  difeafes  ; 
another  denies  the  poffibility  of  its  exifterice  in 
the  body.  Sylvius  exults  in  the  difcovery  that  an 
acid  is  the  fole  morbid  principle ;  his  antagonists 
afcribe  that  honour  to  their  alkali.  Salt,  fulphur, 
acrimonies,  cauftics,  volatiles,  ferments,  &c.  &c. 
have  each,  at  different  times  and  by  different  fyfte- 
matics,  been  received  as  the  undoubted  principia 
morborum.  No  lefs  abfurd  are  the  fictions  of  the 
theorifts,  concerning  the  elements  and  qualities  of 
medicines,  and  their  operation  on  the  body.  The 
fame  drug  is  reprefented  as  hot  in  one  degree  and 
cold  in  another,,  or  as  diy  in  one  proportion  and 
moift  in  another.  Certain  remedies  are  whimfi- 
caliy  affigned  to  particular  parts  of  the  body,  on 
which  they  are  fuppofed  to  exert  their  effects  by  a 
peculiar  predilection.  Hence  the  claffes  of  pec- 
torals, ftomachics,  hepatics,  cephalics,  cordials,  &c. 
One  medicine  attracts  and  eliminates  the  bile, 
another  the  pituita,  and  a  third  the  atra  bilis  or 
melancholy.  Some  preparations  irradiate  the  ani- 
mal fpirits,  others  darken  and  objcure  them.  But 
enough  of  thefe  idle  conceits,  the  offspring  of 
theory,  and  the  difgrace  of  phyfic  ! 


Perhaps 
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Perhaps  in  may  be  objected,  that  though  many 
vain  and  groundlels  hypothefes  have  been  ad- 
vanced, there  are  twO\\vhich  will  bear  the  teft  of 
ridicule,  and  which  have  had  the  fuffrages  of  the 
wifeft  and  moft  learned  men  in  their  favour.  Let 
us  briefly  examine  their  pretenfions  to  credibility. 

i.  George  Ernest  Stahl,  a  German  phyfi- 
cian,  of  a  fubtil  and  metaphyfical  genius,  fuppofes 
two  oppofite  principles  or  propenfities  in  the  hu- 
man frame ;  one  conftantly  and  uniformly  tending 
to  corruption  and  decay,  the  other  to  life  and 
health.  The  former  is  founded  on  the  elementary 
compofition  of  the  body,  the  latter  depends  on  the 
power  and  energy  of  the  mind.  By  means  of  the 
nerves,  the  influence  of  the  mind  is  extended  to 
eveiy  part  of  the  fyftem,  and  if  their  action  be 
impeded,  difeafe  is  the  unavoidable  confequence. 
A  fuperabundance  and  fpiflitude  of  the  blood  is 
therefore  the  proximate  caufe  of  ficknefs,  as  the 
energy  of  the  mind  is  thereby  diminilhed,  and  its 
action  on  the  body  obftructed.  Hence  to  leflen 
the  quantity,  and  break  down  the  lentor  of  the 
blood,  the  foul  exerts  all  its  powers  and  excites 
hemorrhages,  fweats,  diarrhoeas,  fevers,  and  the 
like.  Dr.  Porterfield  and  Dr.  Nichols  have 
carried  this  theoiy  ftill  further.  The  latter,  in  his 
preelection  de  anima  medica,  affirms  without  referve, 
that  the  foul  at  firft  forms  the  body,  and  afterwards 

governs 
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governs  it ;  that  lhe  regulates  and  conducts  all  its 
vital  and  natural  motions ;  circulates  the  fluids  and 
distributes  them  to  the  different  parts  of  the  fyflem, 
with  fuch  velocity  and  in  fuch  proportion  as  fhe 
judges  right  j  and  that  whenever  the  body  is  difor- 
dered,  me  excites  thofe  conflicts  and  commotions, 
which  are  belt  adapted  to  reftore  it  to  health  and 
foundnefs. 

Such  are  the  principles  of  the  Stahlians. — Let 
the  unprejudiced  judge  whether  they  need  a  ferious 
refutation.  Could  a  mariner  plan  and  conltruct  a 
fhip,  launch  it  into  the  wide  ocean,  govern  it  in 
ftorms,  direct  it  from  Ihoals  and  rocks,  and  fteer 
it  fafe  into  the  deftined  harbour,  without  beino- 
confeious  of  the  (kill  he  exerts,  and  the  labour  he 

ploys  ?  The  analogy  is  obvious  ;  and  it  would 
be  equally  abfurd  to  fuppofe  that  the  mind  could 
form  the  body,  regulate  all  its  motions,  fuperin- 
tend  its  health,  refcue  it  from  difeafe,  and  be  per- 
petually occupied  in  planning  and  executing  die 
wifeft  defigns,  without  the  leaft  knowledge  or  con- 
fcioufnefs  of  the  power  and  energy  Ihe  every  mo- 
ment exerts. 

But  the  firft  propofition  of  the  Stahlians  con- 
futes itfelf.  For  if  the  body  and  mind,  with  equal 
force,  be  conftantly  and  uniformly  tending  differ- 
ent ways,  no  change  can  polTibly  enfue ;  agree- 

B  4  ably 
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ably  to  the  well  known  axiom  in  phyfics,  that 
action  and  reaction  are  equal,  and  deftroy  each 
Other's  effect.  Not  to  infift  however  on  this  error 
in  philofophy,  the  doctrine  of  the  Stahlians  in 
confining  all  difeafes  to  lentor  and  -plethora  is  falfe 
and  abfurd.  The  dropfy,  fcurvy,  cacochymia, 
jaundice,  putrid  fevers,  and  many  of  the 
nervous  clafs  of  ailments,  are  accompanied  for  the 
moft  part  with  a  thin  and  colliquated  ftate  of  the 
fluids.  Nor  is  there  more  truth  in  the  afTertion, 
that  every  diftemper  is  an  effort  of  the  mind  to 
relieve  the  body.  The  (lighter!  laceration  of  a 
tendon  has  been  fucceeded  by  the  locked  jaw, 
convulfions,  and  death.  An  indolent  glandular 
tumour  terminates  not  unfrequently  in  a  cancer. 
A  neglect  to  evacuate  the  bladder  in  due  time 
hath  occafioned  a  fuppremon  of  urine;  and  the 
palfy  has  been  the  confequence  of  a  profufe  he- 
morrhage. Are  thefe  then  the  wife  conflicts  of 
the  foul,  to  refcue  her  fuffering  partner  from  im- 
pending evil !  And  muft  we  view  in  the  fame  light 
the  angina  maligna,  the  tujjis  convulfiva,  the  fpaf- 
modic  colic,  the  tetanus,  catalepjis,  worms,  rickets, 
&c.  &c.  No  one  but  a  theorift,  blinded  with  the 
mills  of  his  own  brain,  would  anfwer  in  the  affir- 
mative. 

2.  The  important  difcovery  of  the  circulation 
of  the  blood,  in  the  beginning  of  die  laft  century, 

by 
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by  the  ever  memorable  Dr.  Harvey,  gave  rife  to 
the  introduction  of  mechanics  into  medicine. 
And  as  that  fyftem  of  philofophy  was  founded  on 
the  general  laws  of  nature,  it  was  obvious  to  infer 
its  application  to  the  human  body;  which  was 
fuppofed  to  differ  only  from  the  univerfe  of  things, 
in  the  wonderful  variety  and  complication  of  its 
machinery.     Bellini,  Borelli,  Pitcairn,  Keil  and 
Boerhaave  are  the  great  fupporters  of  this  theory. 
According  to  the  defcription  of  the  latter,  the  body 
is  chiefly  compofed  of  a  conic,  elaftic,  inflected 
canal,  divided  into  fimilar  lefler  ones  proceeding 
from  the  fame  trunk,  whicli  being  at  laft  col- 
lected into  a  retiform  contexture,  mutually  open 
into  each  other,  and  fend  off  two  orders  of  vefFels, 
lymphatics  and  veins,  the  one  terminating  in  dif- 
ferent cavities  of  the  body,  the  other  in  the  heart. 
Thefe  tubes  are  deftined  for  the  conveyance  of  the 
animal  fluids;  in  the  circulation  of  which  life 
confifts,  and  on  whofe  free  and  undifturbed  mo- 
tion health  depends.    Obftru£tion  therefore  is  the 
proximate  caufe  of  molt  difeafes.    And  as  it  is 
produced  either  by  a  conftriction  of  the  veffels,  or 
by  a  lentor  in  the  blood,  thefe  are  confidered  as 
the  remote  caufes. 

However  plaufible  this  theory  may  appear  to 
be  at  firft  fight,  it  will  be  found,  on  a  ftnfter  exa- 
mination, to  be  fallacious  and  defective.  The 

mathematician 
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mathematician,  who  calculates  the  projectile  force 
of  die  heart,  the  velocity  of  the  blood  in  the 
arteries,  and  the  various  fecretions  of  the  glands, 
from  the  known  laws  of  fluids  in  motion,  and  the 
nature  of  tubes  of  different  fhapes  and  fizes,  muft 
unavoidably  be  expofed  to  a  thoufand  miftakes. 
The  veffels  of  the  body  are  too  numerous  and 
minute  to  admit  of  an  accurate  menfuration; 
and  they  are  perhaps  eveiy  moment  undergoing 
changes,  from  the  diverfified  action  of  that  vital 
power  which  animates  our  wonderful  fyftem. 
Hence  arifes  the  contrariety  in  the  computations 
of  philofophers  on  this  fubject.  Borelli  reckons 
the  refiftance  which  the  heart  overcomes,  in  pro- 
pelling the  blood  through  the  arteries  and  veins, 
to  be  equal  to  180,000  pounds  weight:  Dr.  Hales 
makes  it  amount  to  no  more  than  51  pounds; 
and  Keil,  though  he  computes  the  fluids  of  the 
human  body  to  be  five  times  more  in  quantity 
than  Borelli  fuppofes,  hath  reduced  the  fum  to 
a  fmgle  pound.  One  aflerts  that  the  preffure  of 
air,  overcome  in  ordinary  reipiration,  is  equiva- 
lent to  the  weight  of  14000  pounds ;  a  fecond 
proves  it  to  be  equal  only  to  a  100  pounds;  and 
a  third  makes  it  fo  inconfiderable,  as  to  be  almoft 
below  comparifon;  whilft  all  the  three  appeal  to 

mathematical  demonftration.  A  fimilar  diverfity 
appears  in  the  conclufions  of  the  mathematicians, 

concerning  the  quantity  of  bile  feparated  by  the 

liver. 
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liver.   To  determine  this  point,  Borelli  firft  mea- 
sures the  diameter  of  the  dutlus  communis  choledo- 
cbus,  which  he  finds  to  be  the  225th  part  of  the 
diameter  of  the  vena  cava,  juft  before  it  enters 
the  right  auricle  of  the  heart.    Hence  he  infers 
that  if  7680  pounds  of  blood  (fuppofing  the  whole 
mafs  to  be  twenty  pounds,  and  to  circulate  fixteen 
times  every  hour)  paries  through  the  vena  cava 
in  twenty-four  hours,  the  225th  part  of  this  quan- 
tity, i.  e.  thirty-four  pounds  of  bile  muft,  in  the 
fame  fpace  of  time,  be  tranfmitted  through  the 
hepatic  ducts :  a  conclufion  altogether  repugnant 
to  fact  and  experience.    And  it  will  appear  to  be 
much  more  fo,  if  we  admit,  with  the  latter  ma- 
thematicians, that  the  vefTels  of  the  human  body 
contain  at  a  medium  thirty  pounds  of  blood  ;  for 
then  the  quantity  of  bile,  according  to  Borelli's 
method  of  reafoning,  muft  amount  to  eighty-five 
pounds  in  one  day.    But  in  this,  as  in  the  former 
inftance,  Keil  widely  differs  from  Borelli,  and 
with   greater   probability   concludes   that  two 
drachms  of  bile  and  no  more,  are  hourly  Separated 
from  the  liver.    In  thefe  calculations  no  attention 
is  paid  to  the  peculiar  nature  of  the  animal  fluids. 
Water  and  wine,  a  poifonous  and  wholefome 
liquid,  are  governed  by  the  fame  hydraulic  laws, 
but  their  effects  when  circulating  in  the  body 
would  certainly  be  very  different.    We  know, 
from  experience,  that  the  velocity  of  the  pulfe  is 
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influenced  by  the  ftate  of  the  blood.  Even  the 
accefiion  of  new  chyle,  after  each  meal,  quickens 
the  action  of  the  heart  and  arteries.  The  human 
body  therefore  is  not  to  be  confidered  as  a  mere 
machine;  and  that  theory  which  is  built  on  this 
foundation  is  evidently  fallacious.  ( b) 

But  the  mechanic  hypothecs  is  alfo  inadequate 
and  defective ;  for  the  animal  frame  is  incident  to 
numberlefs  difeafes  which  have  no  dependence  on 
obstruction.  The  morbi  fibres  debilis  et  laxa  are 
not,  even  by  Boerhaave  himfelf,  afcribed  to  this 
caufe.  The  dropfy,  fcurvy,  putrid  fevers,  fmall- 
pox,  meafles,  and  lues  venerea  are  inexplicable  on 
mechanical  principles.  The  hydrophobia  feems  to 
be  entirely  a  nervous  affection,  and  cannot  with 
the  leaft  propriety  be  fuppofed  to  arife  from  ob- 
struction. No  inflammation  is  obfervable  on  dif- 
fection  in  the  fauces  or  gullet ;  nor  is  there  any 
palfy  in  the  mufcles  fubfervient  to  deglutition.  A 
numerous  clafs  of  difeafes  depend  upon  that  fym- 
pathetic  connexion,  which  fubfifts  between  different 

(b )  In  the  Philofophical  Tranfadions  there  is  a  table, 
in  which  the  feveral  purgatives  and  emetics,  commonly 
in  ufe,  are  enumerated  and  adjufted  by  mathematicalrules 
to  all  ages,  fexes,  and  conftitutions.  The  dofes  of  the  me- 
dicines are  as  the  fquares  of  the  conftitutions.  And  in 
the  Edinburgh  Medical  Eflays  there  is  a  formal  attempt 
to  correct  the  errors  of  this  table. 
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parts  of  the  body.    When  the  ftomach  is  out  of 
order,  languor,  debility,  watchfulnefs,  the  night 
mare,  and  fomedmes  a  ce$haUa>  vertigo^  or  hemi- 
crania  are  the  coniequences.    A  rough  bone  fti- 
mulating  die  nerves  of  the  great  toe,  hath  pro- 
duced epileptic  fits.    And  it  is  well  known  that 
children,  from  the  irritation  of  the  gums  in  denti- 
tion, are  liable  to  vomiting,  purging,  fever,  and 
conyulfions.    Thefe  few  inftances  are  fufficient  to 
mew  that  the  body  is  unhappily  fubjedfc  to  many 
diforders,  befides  thofe  which  proceed  from  ob- 
ftruftion.    And  perhaps  the  conclufion  may  be 
carried  ftill  further,  when  we  confider  that  in  the 
operation  for  the  aneurifm  a  large  artery  is  tied 
up,  and  the  circulation  of  the  blood  for  fome  time 
almoft  totally  fuppreffed  in  the  part,  without  any 
material  injury  to  health.    Morgagni  relates  that 
Valfalva  affixed  two  ligatures  to  the  carotids  of  a 
dog,  who  lived  above  twenty  days  after  the  ope- 
ration, and  might  have  continued  longer,  if  he  had 
not  been  killed  for  the  purpofe  of  diffedtion.  Is 
it  then  to  be  fuppofed  that  the  obftrudtion  of  a  few 
capillaries,  which  are  united  together  by  an  infinite 
number  of  anaftomofing  branches,  can  be  pro- 
ductive of  fuch  fatal  confequences,  whilft  the 
courfe  of  the  blood  is  flopped  in  large  veffels  with 
impunity  ?  Equally  falfe  and  abfurd  is  the  mecha- 
nical hypothefis,  concerning  the  operation  of  me- 
dicines, which  is  fuppofed  to  depend  upon  the  fize, 

figure, 
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figure,  and  gravity  of  their  conftituent  particles. 
Thus  chalybeates,  for  example,  are  recommended 
in  obftru&ions  of  the  catamenia,  on  account  of  the 
momentum  which  they  communicate  to  the  blood. 
And  on  the  fame  principles,  mercury  is  faid  to 
break  down  the  texture,  and  produce  a  colliqua- 
tion  of  the  animal  fluids.    But  both  thefe  expla- 
nations, however  elegant  in  theory,  are  falfe  in  faft. 
From  the  experiments  of  the  late  Dr.  Wright  (c) 
it  is  evident  that  fteel  never  enters  the  lacteals, 
and  that  it  exerts  its  effects  folely  on  the  ftomach 
and  bowels.  And  it  is  furely  beyond  the  bounds  of 
credibility  to  ftippofe,  that  a  few  grains  of  corrofive 
fublimate,  which  are  light  enough  to  be  fufpended 
and  diflblved  in  brandy,  are  capable,  by  their  extra- 
ordinary weight,  of  diffolving  the  crajfamentum  of  the 
blood.    But  it  is  the  genius  of  theory  to  dignify 
trifles,  and  to  afcribe  the  moft  wonderful  effects 
to  the  molt  infignificant  caufes. 

Happy  however  had  it  been  for  the  world,  if 
the  medical  fyftems,  which  have  been  obtruded  on 
it,  were  only  chargeable  widi  inutility,  abfurdity, 
or  falfehood.  But  alas !  they  have  milled  die  un- 
derstanding, perverted  the  judgment,  and  given 
rife  to  the  moft  dangerous  and  fatal  errors  in 
practice.    A  fhort  view  of  the  hiftory  of  phyfic 

(c)  Phil.  Traaf,  vol.  L,  part  II.  p.  595. 
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will  convince  us  of  this  melancholy  truth.  The 
divine  Hippocrates  knew  how  to  diftinguilh  be- 
tween theory  and  experience ;  and  he  fuffered  not 
his  doctrines  of  fire  and  water,  his  elements  with 
their  powers,  nature  with  its  inclinations,  averfions, 
attractions,  repulfions,  and  ratiocinations,  to  influ- 
ence his  treatment  of  difeafes.  But  the  conduct 
of  his  fuccefibrs  was  widely  different. 

Erasistratus  reafoning  on  falfe  and  precarious 
principles,  and  neglecting  experience,  die  fole  tefl: 
of  utility,  profcribes  the  ufe  of  venaefection  and 
purgatives,  and  condemns  them  as  remedies 
equally  infamous  and  dangerous. 

Asclepiades,  from  whom  the  modern  feet  of 
mechanics  have  borrowed  many  of  their  doctrines, 
fuppofing  that  health  depends  on  the  juft  propor- 
tion between  the  pores  of  the  body  and  certain 
corpufcles,  which  they  are  deftined  to  receive  and 
tranfmit,  and  that  it  is  impaired  whenever  thefe  cor- 
pufcles are  obftructed  in  their  paffage,  orders  exer- 
cife  on  horfeback  in  the  moft  ardent  fevers.  He 
advances  it  as  a  maxim,  that  one  fever  is  to  be 
cured  by  raifing  another ;  and  that  the  ftrength  of 
the  patient  is  to  be  exhaufted  by  watching,  and  the 
endurance  of  thirft.  And  his  practice  was  flrictly 
and  feverely  conformable  to  his  principles  j  for  he 
would  not  allow  the  fick  to  cool  their  mouths 
with  a  drop  of  water,  during  the  two  firft  days  of 

the 
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the  diforder.  But  he  indulged  his  phrenitic  pa- 
tients in  the  ufe  of  wine,  even  to  intoxication. 

Themison,  the  difciple  of  Afclepiades,  re- 
jected fome  of  the  opinions  of  his  mailer,  and 
founded  a  new  feci:,  called  the  Methodics.  But 
his  practice  did  not  materially  differ  from  that  of 
Afclepiades,  and  his  fuccefs  is  recorded  by  Juve- 
nal in  the  following  line : 

§)uot  I'bemifon  agros  autumno  occiderit  uno. 

Galen  for  the  moft  part  followed  the  plan  of 
Hippocrates,  in  the  treatment  of  difeafes.  But  as 
the  materia  medic  a  in  the  courfe  of  five  hundred 
years  had  been  much  augmented,  the  prefcrip- 
tions  of  Galen  were  devoid  of  the  Hippocratic 
fimplicity.  And  it  is  more  than  probable  that 
his  falfe  and  ridiculous  theory,  concerning  the 
primary  qualities  of  hot  and  cold,  dry  and  moiit, 
led  him  into  dangerous  errors  in  the  compofition 
of  medicines. 

Oribasius,  iEtius,  Alexander,  Trallianus, 
Paulus  iEgineta,  and  their  fuccelfors  the  Arabian 
phyficians,  attempted  no  material  innovations,  but 
humbly  trod  in  the  footfteps  of  Galen.  The  Ara- 
bians indeed  introduced  feveral  new  and  valuable 
medicines  into  practice,  fuch  as  manna,  fenna,  ta- 
marinds, caffia,  and  rhubarb.  And  by  the  culti- 
vation of  chemiftry,  they  laid  a  foundation  for  the 

greater!: 
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greateft  and  moll  important  revolutions  in  the  art 
of  medicine.     I  omit  the  mention  of  Albertus 
Magnus,  Arnoldus  de  Villa  Nova,  Raymund 
Lully,  Johannes  de  RupefchTa,  Ifaac  and  John 
Holkndus,  and  Bafil  Valentine,  who  were  all  che- 
mifts,  many  of  them  inventors  of  panaceas,  and 
probably  the  authors  of  much  mifchief.    In  the 
beginning  of  the  fixteenth  century,  Paracelfus,  a 
native  of  Switzerland,  flood  forth,  and  with  match- 
lefs  arrogance,  and  the  moft  fupercilious  contempt 
of  others,  proclaimed  his  opinions  to  the  world. 
Seated  in  his  ProfefTorial  chair  at  Bafil,  he  fo- 
lemnly  burnt  the  writings  of  Galen  and  Avicenna- 
intending  to  become  himfelf  the  fole  oracle  in 
phyfic.     But  his  theory  is  wild,  romantic,  afo- 
furd,  and  dangerous ;  a  ridiculous  mixture  of  ma- 
gic, aftrology,  and  chemiftry.    The  body,  he  fays, 
is  compofed  of  fait,  fulphur,  and  mercury ;  and 
in  thefe  three  firft  fubftances,  as  he  terms  them, 
health  and  difeafes  confift.    The  mercury,  in  pro- 
portion to  its  degree  of  volatility,  produces  tre- 
mors, mortifications  in  the  ligaments,  madnefs, 
phrenfy,  and  delirium.    Fevers,  phlegmons,  im- 
pofthumations,  and  the  jaundice,  are  the  offspring 
of  the  fulphureous  principle  j  and  the  colic,  ftone, 
gravel,  gout,  and  fciatica  derive  their  origin  from 
iak.  What  fatal  errors,  in  the  treatment  of  difeafes, 
mufl:  fuch  idle  notions  of  their  caufes  unavoidably 
produce  ?   The  medicines  which  Paracelfus  and 
VoL-  L  C  his 
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his  followers  employed,  were  generally  metallic 
preparations,  which,  in  fuch  ram  and  prefumptuous 
hands,  were  doubtlefs  frequently  pernicious,  and 
always  dangerous.  Their  common  purge,  in  every 
difbrder,  was  mercurius  pracipitatus,  reduced  to 
pills,  and  made  up  with  the  theriaca  or  mithridate. 
About  a  century  after  Paracelfus,  Van  Helmont 
took  the  lead  in  phyfic ;  a  man  of  fuch  indefati- 
gable induftry,  that  he  fpent  fifty  years  in  torturing, 
by  every  chemical  experiment  the  animal,  vege- 
table, and  mineral  kingdoms.    He  was  a  perfon 
of  learning  and  ability,  but,  like  his  predeceffor, 
had  the  folly  of  pretending  to  an  univerfal  re- 
medy (d).  By  his  writings  he  defended,  enlarged, 
and  promoted  the  chemical  theory;  and  as  Syl- 
vius de  la  Boe,  and  Otho  Tachenius  foon  after 
adopted  his  fyftem,  it  became  almoft  univerfal. 
All  the  operations  of  nature,  in  the  world  at  large, 
as  well  as  in  the  animal  ceconomy,  were  reduced 
to  the  laws  of  chemiftry ;  and  every  phsenomenon 
was  accounted  for,  on  the  principles  of  fermenta- 
tion, putrefaction,  corrodon,  effervefcence,  folu- 
tion,  or  mixture.     The  functions  of  the  body 

(d)  Veteres  chemici,  quorum  interpres  eft  Helmontius, 
dixerunt,  in  cuprum  infitum  effe  genium  metallicum,  qui 
vix  mole  corporea,  fed  tan  turn  irradiatione  fanat  omnes 
fere  morbos ;  et  Helmontius  dixit,  hoc  fieri  folo  attaftu 
tincturse  cupri  ad  linguam. 

Boerhaave  de  morb.  Nervor.  p.  764. 

were 
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were  explained  by  analogies,  drawn  from  chemi- 
cal experiments.    Thus  the  folution  of  the  ali- 
ments in  the  ftomach  was  afcribed  to  an  acid,  be- 
caufe  acids  were  obferved  to  diffolve  metals,  and 
other  fubftances  of  the  firmeft  texture.  Mufcular 
motion  was  accounted  for,  by  an  efFervefcence  and 
explofion,  in  the  imaginary  rhomboidal  receptacles, 
refembling  the  tumults  raifed  by  the  mixture  of 
an  acid  and  an  alkali.    The  generation  of  animal 
heat  was  imputed  to  the  combination  of  the  acid 
chyle,  with  a  fuppofed  balfam  of  the  blood,  be- 
caufe  a  fimilar  effect  is  produced  by  uniting  acids 
with  diftilled  oils.    If  the  acid  of  the  chyle  happen 
to  be  highly  concentrated,  and  the  juices  very 
acrimonious,  according  to  this  theory,  an  ardent 
fever  is  excited.    The  cold  fit  of  an  intermittent 
was  afcribed  to  the  aftion  of  nitre,  fea  fait,  or  fal 
ammoniac  in  the  blood,  becauie  thefe  fubftances 
were  found  to  refrigerate  water,  in  a  remarkable 
degree. 

From  this  abfurd  and  groundlefs  theory,  the 
praftice  of  the  chemical  fed  was  deduced;  of 
which  I  fliall  give  one  memorable  and  fatal  in- 
ftance.  In  the  year  1669,  an  epidemic  fever 
raged  at  Leyden,  and  carried  off  more  than  two 
thirds  of  the  principal  inhabitants  of  that  city. 
The  fymptoms  which  accompanied  it  were  a  dif- 
ordered  ftomach,  vomitings,  anxiety,  quotidian  or 
tertian  paroxyfms,  fpots,  oozing  of  blood  from 
^  2  different 
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different  parts  of  the  body,  dyfenteric  ftools, 
foetid  urine,  great  debility,  apthae,  and  other  ap- 
pearances, which  indicated  a  very  high  degree  of 
putrefaction.    But  Sylvius  de  la  Boe,  who  was  at 
that  time  a  Profeflbr  in  the  Univerfity  of  Leyden, 
afcribed  the  diftemper  to  a  prevailing  acid,  and 
attempted  the  cure  of  it  by  abforbents,  and  other 
medicines  of  a  feptic  nature;  to  which  injudicious 
praftice,  we  may  juftly  impute  a  confiderable  fhare 
of  that  uncommon  fatality,  which  attended  the 
progrefs  of  this  fever.    And  is  it  not  more  than 
probable  that  the  prefent  praftice,  of  giving  the  tej- 
tacea  in  accute  diftempers,  hath  a  dangerous  and 
pernicious  tendency  ?  If  acidities  prevail  in  the 
prima  vU,  they  will  indeed  correft  them ;  but 
with  this  inconvenience,  that  they  generally  occa- 
fion  coftivenefs.    And  if  they  remain  unneutra- 
lized  in  the  flrft  paffages,  they  will  powerfully 
promote  putrefaftion,  and  by  concreting  with  the 
mucus  of  the  ftomach  and  bowels,  prove  highly 
oppreffive  and  injurious. 

I  had  almoft  omitted  to  mention  a  theory,  of 
the  moft  dangerous  tendency,  which  the  chemifts 
adopted  from  Galen,  and  enriched  with  many 
abfurd  additions  of  their  own  invention.  They 
fuppofed  the  body  to  be  endued  widi  certain 
animal  Jpirits,  as  they  were  called,  generated  in  a 
manner,  fimilar  to  that  of  obtaining  brandy  from 
wine  by  diftillation.     Thefe  fpirits  were  con- 

fidered 
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fidered  as  the  feat  of  various  difeafes,  particularly 
of  inflammations ;  and  were  thought  capable  of 
being  infected  with  fomething  of  a  peculiarly- 
deleterious  nature.  Hence  it  became  a  defuieratum^ 
to  expel  this  unknown  enemy  out  of  the  fyftem ; 
and  as  it  was  obferved,  that  acute  diftempers  are 
fometimes  terminated  by  a  critical  fweat,  it  was 
concluded,  that  the  moft  powerful  fudorifics  were 
the  belt  means  of  accompliming  this  defirable  end. 
This  gave  rife  to  the  destructive  and  fatal  practice, 
which  foon  became  univerfal,  of  adminiftering 
heating  remedies,  in  difeafes  of  an  inflammatory  na- 
ture; a  practice  productive  of  great  devaftation 
amongft  the  inhabitants  of  Europe.  Sydenham, 
the  Englifh  Hippocrates,  was  the  firft  phyfician 
who  had  understanding  and  courage  enough,  to 
Item  the  rapid  and  overwhelming  torrent :  and  we 
are  now  at  laft  taught,  by  fad  experience,  founded 
on  the  deftruction  of  numbers  of  our  fellow  crea- 
tures, that  the  cooling  regimen  is  alone  to  be  em- 
ployed, in  fuch  diftempers.     The  fmall-pox  af- 
fords us  a  remarkable  example  of  the  oppofite 
effects  of  the  two  different  methods  of  treatment. 
And  the  amazing  fuccefs  which  hath  attended  the 
new  mode  of  inoculation,  is  a  proof,  undeniably 
convincing,  of  the  excellence  and  fafety  of  the 
one,  and  of  the  danger  and  frequent  fatality  of  the 
other.    So  powerful  is  the  action  of  heating  re- 
medies, in  this  diforder,  that  a  finale  ?lals  of 

C  3  mountain 


22 


THE  EMPIRIC. 


mountain  wine,  given  even  after  the  eruption  is 
completed,  is  faid  to  have  produced  an  addi- 
tional number  of  puftules. 

The  fyftem  of  Stahl,  which  fucceeded  that 
of  the  chemifts,  though  falfe  and  abfurd,  is  not 
chargeable  with  any  pernicious  tendency.  As 
it  chiefly  relates  to  the  influence  of  the  mind 
over  the  body,  the  doctrine  of  difeafes  which 
it  inculcates  is  fimple,  and  the  indications  of 
cure  which  it  furnifhes  are  few,  and  at  leaft 
harmlefs.  Thus  when  the  foul,  in  her  efforts 
to  relieve  the  body,  runs  into  excefs,  and  ex- 
cites an  immoderate  haemorrhage,  diarrhaa,  or 
fever,  fhe  is  to  be  checked  and  reftrained.  On 
the  contrary,  when  fhe  acts  negligently,  or  too 
feebly,  fhe  is  to  be  roufed  and  ftimulated  to  an 
exertion  of  her  powers.  In  thefe  inftances,  the 
conclufions  of  the  Stahlians,  though  deduced 
from  groundlefs  principles,  are  certainly  juft, 
and  their  practice  is  fupported  by  experience, 
the  true  ftandard  of  fitnefs  and  propriety  in 
phyfic. 

The  Mechanic  Theory,  though  better  fup- 
ported than  the  Stahlian,  hath  a  more  danger- 
ous influence  on  the  treatment  of  difeafes. 
Thus  for  example,  in  the  management  of 
the  fmall-pox,  a  phyfician,  who  is  ftrongly  at- 
tached to  the  fyftem  of  obftruction,  and  re- 
gardlefs  of  experience,  might  commit  the  moft 

fatal 
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fatal  errors.  As  the  diftemper,  according  to 
the  mechanical  hypothefis,  confifts  in  a  certain 
matter  thrown  off  from  the  blood,  and  locked 
up  in  the  capillaries  of  the  (kin,  where  being 
gradually  accumulated,  it  forms  puftules;  he 
would  probably  attempt,  either  to  difperfe  it 
by  repeated  purging  and  venaefedtion,  or  to 
promote  its  paffage  through  the  fmall  cuta- 
neous veffels,  by  the  moft  powerful  fudorifics. 
The  firft  method  of  cure  would  occafion  a 
fudden  finking  of  the  pocks ;  the  fecond  would 
render  them  putrid,  confluent,  and  malignant. 
And  thus  the  unfortunate  patient  would  fall  a 
facrifice  to  reafoning  and  theory.  I  mean  not, 
by  this  illuftration,  to  charge  the  mechanic  feci, 
with  having  adopted  fo  dangerous  a  method  of 
treating  the  difeafe  under  confideration.  The 
plan  of  cure,  prefcribed  by  Boerhaave,  is  judi- 
cious and  fuccefsful ;  but  it  is  a  deviation  from 
his  favourite  hypothefis  of  obftruction,  and  is 
founded  on  experience  and  obfervation.  There 
are  however  fome  fatal  inftances,  in  which  the 
mechanical  fyftematics  have  regulated  their 
practice  by  their  theory.  How  many  unhappy 
wretches  fell  by  the  lancet,  or  funk  under  the 
operation  of  cathartics,  in  the  ulcerated  fore 
throat,  till  the  fagacious  Fothergill  pointed 
out  the  true  nature  and  right  management  of 
that  difeafe  ?   It  is  not  long  fince  crude  mer- 

C  4  cury 


24  THE  EMPIRIC. 

cury  was  confidered  as  a  panacea,  and  taken 
univerfally,  by  the  healthy,  as  well  as  the  fick, 
to  prevent  obftrudtions  in  the  one,  and  to 
break  down  by  its  gravity  thofe  which  were 
already  formed  in  the  other.  On  the  fame 
principle,  the  fpirit  and  fait  of  hartfhorn  were 
exhibited  indifcriminately,  in  almoft  every  ail- 
ment ;  for  as  they  colliquate  the  blood,  when 
taken  out  of  the  body,  it  was  not  doubted  but 
they  would  diffolve  that  lentor  of  the  fluids, 
which  was,  and  is  ftill  by  many,  regarded  as 
the  moft  general  caufe  of  difeafes. 

It  is  evident  then,  that  theory  is  abfurd 
and  fallacious,  always  ufelefs,  and  often  in  the 
higheft  degree  pernicious.  The  annals  of  me- 
dicine afford  the  moft  ftriking  proof,  that  it 
hath,  in  all  ages,  been  the  bane  and  difgrace  of 
the  healing  art.  And  as  it  favours  the  indo- 
lence, flatters  the  vanity,  and  gratifies  the  cu- 
riofity  of  man,  ever  inquifitive  after  caufes,  I 
fear  the  paflion  for  it  will  not  be  eafily  fup- 
prefled,  amongft  the  profeflbrs  of  medicine. 
The  invention  of  an  hypothefis  is  a  work  of 
no  difficulty  to  a  lively  imagination ;  and  the 
fiction,  by  its  tinfel  glitter,  never  fails  to  dazzle 
the  ignorant  and  vulgar.  But  to  watch  with 
clofe  attention  the  operations  of  nature,  to 
treafure  up  a  {tore  of  ufeful  facts,  to  learn,  by 
accurate  obfervation,  the  diagnoftics  of  difeafes, 

and 


THE    EMPIRIC.  25 

and  by  unbiafled  experience,  the  true  method 
of  cure,  requires  unwearied  labour,  afiiduity, 
and  patience,  at  the  fame  time  that  it  admits 
of  no  pompous  difplay  of  wit  or  knowledge. 
The  wife,  however,  value  not  genuine  fcience 
lefs,  for  her  unafTuming  deportment  and  fim- 
plicity  of  attire  ;  and  the  opinion  of  the  igno- 
rant would  be  unworthy  the  confideration  of  a 
jndicious  phyfician,  if  humanity  did  not  in- 
tereft  him  in  the  concerns  of  fuch  numbers  of 
his  fellow  creatures,  as  unhappily  fall  under 
that  denomination. 
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THE 

DOGMATIC,  or  RATIONALIST; 

BEING  ARGUMENTS  FOR  THE  USE  OT 

THEORY  AND   REASONING   IN  PHYSIC. 

Medicina,  in  philo/ophia  turn  fundata,  res  infirma  ejl. 

Bacok. 

THOUGH  reafon  is  the  mod  exalted 
faculty  of  man,  and  the  fource  of  that 
high  rank  which  he  holds,  in  the  univerfe  of 
God,  there  is  a  fet  of  groveling  fpirits  in  the 
world,  who  vilify  the  powers  of  the  underftand- 
ing,  and  with  inverted  pride,  glory  in  fink- 
ing themfelves  to  a  level  with  the  brute  crea- 
tion. Of  this  clafs  are  the  empirics,  who  have 
laboured  with  infinite  pains,  to  banilh  all 
theory  and  reafoning  from  the  art  of  medicine. 
Experience,  they  affirm,  is  the  fole  guide  to 
fafe  and  fuccefsful  praciice  j  and  fatal  is  the 
temerity  of  thofe,  who  deviate  from  the  beaten 
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path,  and  truft  in  any  inftance  to  the  direc- 
tion of  their  underftandings.  The  proximate 
caufe  and  hidden  nature  of  difeafes  are  beyond 
our  ken,  and  it  is  equally  abfurd  and  ufelefs 
to  attempt  their  inveftigation.  All  that  is 
neceffary  to  their  cure  is  plain  and  obvious,  and 
requires  no  deep  or  philofophical  refearches. 
We  know  the  aliments,  to  which  the  human 
body  is  incident ;  we  are  acquainted  alfo  with 
a  variety  of  adive  remedies  ;  and  ufe  alone 
hath  taught  us  to  adapt  the  one  to  the  other. 
Thus  argue  the  Empirics;  with  a  fagacity 
adequate  to  the  rank  of  beings,  to  which,  by 
their  contempt  of  reafon,  they  degrade  thern- 
ielves.  The  fubject,  however,  is  worthy  of 
an  attentive  examination. 

There  are  two  methods  of  acquiring  experi- 
ence in  the  art  of  medicine;  one,  by  reading 
the  other,  by  practice.    The  firft  opens  to  our 
view  a  wide  and  almoft  boundlefs  fcene  of 
knowledge,  prefenting  us  with  the  lore  of  all 
preceding  ages :  the  laft  is  limitted  and  con- 
fined, and  furnifhes  a  very  fcanty  harveft  of 
inftruflion.    Both  are  necefTary  to  form  the 
fkilful  and  expert  phyfician  ;  but  without  the 
concurring  affiftance  of  our  judgment  and 
undemanding,  neither  of  them  will  be  found 
of  any  other  avail,  than  to  perplex  us  with  un- 
certainty, and  to  lead  us  into  error. 

Whoever 
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Whoever  fits  down  to  ftudy  the  volumes, 
ancient  and  modern,  which  have  been  written 
on  the  fubjecl  of  medicine,  will'  be  amazed 
at  the  multiplicity,  and  confounded  with  the 
contrariety  of  the  fa£Vs  and  obfervations  which 
he  meets  with.    And  if  he  read  with  no  other 
view,  than  to  inform  himfelf  of  the  experience, 
and  blindly  to  fubmit  to  the  direction  of  his  pre- 
decefibrs  in  the  healing  art,  he  will  either  remain 
in  perpetual  doubt  and  fufpence,  or  will  trea- 
fure  up  an  indigefted  mafs  of  contradictory 
materials,  burdenfome  to  his  memory,  and 
unfit  for  ufe.    An  undiftinguifhing  credulity 
is,  in  no  fcience,  fo  abfurd  and  dangerous  as  in 
phytic.    Here  every  fact,  which  is  advanced, 
fliould  be  examined  with  accuracy,   and  ad- 
mitted with  caution.    The  hiftories  of  difeafes 
are  frequently  the  records  of  falfehood  ;  at 
leaft  they  contain  fuch  a  mixture  of  error  and 
truth,  as  requires  the  exertion  of  reafon,  and 
an  extenfive  knowledge  of  the  animal  ceco- 
nomy,  to  feparate  the  one  from  the  other. 
Still  more  dubious  and  uncertain  is  the  thera- 
peutic part  of  medicine,  which  hath  been 
fubjedt  to  all  the  viciffitudes  of  fafhion,  and 
regulated  by  the  follies,  prejudices,  and  paf- 
fions  of  men.    How  many  panaceas  have  been 
obtruded  on  the  world,   whofe  miraculous 
effects  have  ceafed  the  moment  they  became 

known ! 
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known  !  Every  author  hath  his  favourite 
remedy ;  and  what  he  extols,  perhaps  another 
may  condemn  ;  each  pleading  in  his  own  be- 
half the  teftimony  of  experience.  The  annals 
of  phyfic  abound  with  inftances  of  this  kind : 
thus  Hippocrates,  Galen,  Sydenham,  and 
Boerhaave,  with  numberlefs  other  inferior 
names,  are  enlifted  on  the  fide  of  vensefection; 
whilft  Erafiftratus,  Paracelfus,  Van  Helmont, 
and  the  Cartefian  feft,  totally  banifh  it  from 
the  circle  of  practice.  A  fimilar  fate  hath, 
attended  the  other  means  of  evacuation ;  and 
purgatives  and  emetics,  at  different  times, 
have  been  ftrongly  recommended,  or  ignomini- 
oufly  profcribed.  Antimony  was  formerly 
confidered  as  a  poifon,  and  its  ufe  was  forbid- 
den by  a  public  edict  at  Rome  ;  whereas  now 
it  is  employed  under  various  forms,  and  con- 
ftitutes  one  of  the  raoft  valuable  articles  of 
the  materia  medica.  The  Peruvian  Bark,  foon 
after  its  introduction  into  Europe,  met  with  the 
mod  powerful  oppofition.  Numberlefs  mif- 
chiefs  were  afcribed  to  its  operation,  and  cafes 
recited  wherein  its  effects  were  faid  to  be 
obvioufly  pernicious.  Even  thofe  who  thought 
the  mod  favourably  of  it,  regarded  it  as  a 
dangerous  though  efficacious  medicine,  and 
never  adminiftered  it,  but  with  caution  and 
referve.    At  prefent  it  is  given  in  the  largeft 
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dofes,  and  in  fuch  a  variety  of  diforders,  that 
it  is  become  an   almoft  univerfal  remedy. 
Opium,  Heel,  and  'mercury  have  alio  under- 
gone their  feveral  revolutions,  and  the  molt 
contradictory  teftimonies  may  be  collected, 
concerning  their  nature  and  effects.  Thefe 
few  inftances  (for  many  more  might  be  ad- 
duced) fufficiently   prove    the    abfurdity  of 
blindly  adopting  the  experience  of  others  and 
it  will  be  found,  on  examination,  that  our  own, 
without  the  afliftance  of  theory  and  reafoning, 
is  no  lefs  expofed  to  uncertainty  and  error.  The 
difeafes,  to  which  the  human  body  is  obnoxious, 
are  fo  various,  and  frequently  fo  complicated 
with  each  other,  that  it  requires  the  cleared 
judgment  to  diftinguifh  them  with  accuracy, 
and  the  niceft  fkill  to  treat  them  with  pro- 
priety.   Their  fymptoms  are  to  be  weighed 
with  attention,  feparately  as  well  as  collectively; 
the  temperament,  age,  and  fex  of  the  patient 
are  to  be  confidered ;  and  the  remote,  and  oc- 
casional caufes  of  ficknefs,  to  which  he  may- 
have  been  expofed,  are  to  be  examined  into, 
before  any  conclufion  can  be  drawn  concerning 
the  genus  of  the  ailment,  or  the  indications  of 
cure.    In  the  application  of  remedies,  regard 
is  to  be  had  to  the  nature,  internal  fource,  and 
period  of  the  diftemper,  and  to  the  peculiar 
habit  or  idiofyncrafy  of  the  fick  perfon.  But 

this 
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this  implies  the  exercife  of  reafon,  and,  befides 
experience,  requires  a  knowledge  of  the  ftruc- 
ture  and  functions  of  the  animal  frame,  of  the 
changes  produced  in  it  by  difeafe,  and  of  the 
powers  and  qualities  of  medicines  i  all  which 
the  empiric  rejects  as  vifionary  and  ufelefs. 
"  In  a  watch  every  one  obferves  when  the 
"  finger  deviates ;  but  the  artift  alone,  who  is 
<f  acquainted  with  the  exquifite  ftructure  of  the 
"  machine,  can  correct  and  amend  its  move- 
<c  ments."     A  conftant  and  diligent  atten- 
dance on  the  fick  may  inftruct  us  in  the  exter- 
nal face  of  difeafes,  and  enable  us,  with  fome 
degree  of  certainty,  to  prognofticate  their  iffue. 
But  without  theory,  and  an  exertion  of  our  ra- 
tional faculties,  it  will  never  furnifh  any  other 
than  the  mere  fortuitous  means  of  relieving 
them.    The  favage  Indian,  by  his  accurate  ob- 
fervation  of  natural  figns,  can  frequently  foretel 
thofe  tremendous  ftorms,  to  which  America,  at 
certain  feafons,  is  expofed :  But  of  what  avail 
would  this  have  been,  in  preventing  the  im- 
pending ruin,  if  philofophy  had  not  accom- 
plifhed  what  was  impoffible  to  rude  experience  ? 
To  the  ingenious  Franklin,  our  colonies  owe 
the  warmeft  gratitude  ;  who  by  investigating 
the  nature  and  caufes  of  thunder  and  lightning 
hath  pointed  out  the  method  of  warding  off 
their  deftrudive  effects.    How  blind  and  dan- 
gerous 
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gerous  would  be  all  attempts  to  cure  the  dif- 
orders  of  the  eye,  without  a  knowledge  of  its 
ftruclure,  and  an  acquaintance  with  the  theory 
of  vifion!  And  yet  the  empiric  is,  profefTedly, 
ignorant  of  both.  Suppofe  him  to  be  con- 
fulted  by  a  patient  labouring  under  the  guita 
Jerena:  No  external  defect  appears,  no  pain  is 
complained  of,  and  the  health  of  the  body,  in 
every  other  refpect,  is  perhaps  unimpaired. 
By  what  figns  will  he  be  able  to  determine  the 
feat  of  the  difeafe;  or  upon  what  principles 
will  he  proceed,  in  the  treatment  of  it  ?  Con- 
fufion,  uncertainty,  and  danger  muft  neceffa- 
rily  attend  his  random  practice.  By  the  laws 
of  the  animal  ceconomy,  there  fubfifts  a  certain 
fympathy  between  different  parts  of  the  body  j 
by  which  the  difordered  ftate  of  one  organ 
impairs  the  functions  of  another.  The  head 
and  ftomach,  for  inftance,  have  an  almoft  uni- 
verfal  confent  with  the  reft  of  the  fyftern,  and, 
of  confequence,  are  fubject  to  various,  and  fome- 
times  oppofite  caufes  of  indifpofition,  each  in- 
dicating a  different  and  peculiar  method  of 
cure.  Thus  watching,  flatulency,  indigeftion, 
the  gout,  rheumatifm,  or  inflammation  may 
produce  the  head-ach;  and  ficknefs  or  vomit- 
ting  may  arife  from  forfeiting,  from  a  load  of 
mucus,  from  putrid  bile,  from  an  affe£lion  of 
the  kidneys,  and  from  many  other  fources. 
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In  all  thefe  cafes  the  empiric,  if"  he  a£t  conlif- 
tendy  with  his  principles,  will  attend  only  to  the 
leading  fymptom,  and  will  indifcriminately  apply 
his  ftomachic  cordial,  or  cephalic  plaifter,  without 
any  regard  to  the  origin  or  nature  of  the  malady. 

May  we  not  therefore  juftly  conclude,  that 
mere  experience,  whether  derived  from  books,  or 
acquired  by  perfonal  obfervation,  is  infufficient  of 
itfelf  to  qualify  us  for  judicious  and  fuccefsful 
practice.    "  I  look  upon  a  good  phyfician,"  fays 
the  amiable  Mr,  Boyle,  "  not  properly  as  a  fervant 
cc  to  nature,  but  as  a  counfellor  and  friendly  affift- 
"  an:,  who  in  his  patient's  body  furthers  every 
"  thing,  which  he  judges  to  be  conducive  to  the 
"  welfare  and  recovery  of  it."    To  this  end,  a 
knowledge  of  the  animal  ceconomy,  of  the  influ- 
ence of  external  caufes  on  the  human  frame,  of  the 
ftate  of  health,  and  the  changes  induced  by  difeafe, 
is  abfolutely  neceffary.    And  this  is  the  founda- 
tion, on  which  the  Rationalift  erects  the  fuperftruc- 
ture  of  medicine.    He  explores  the  writings  of 
the  ancients  and  moderns,  he  attends  diligently  to 
nature  in  her  operations,  he  felects  and  arranges 
facts,  and  deduces  general  conclufions,  and  thus 
forms  a  confiftent,  rational,  and  ufefiil  theory,  on 
which  his  practice  is  built  (e).    He  neither  in- 
dulge? 

(e)  Although  the  arguing  from  experiments  and 
obfervations,  by  indu&ion,  be  no  demonftration  of  ge- 
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dulges  a  warm  and  creative  imagination,  nor  yet 
confines  himfelf  within  the  limits  of  one  narrow 
hypothefis,  well  knowing  the  abfurdity  of  either 
extreme.  With  the  Stahlians  he  believes  that  the 
foul,  or  nature,  as  it  is  now  called,  frequently 
exerts  herfelf  in  the  cure  of  difeafes,  or  in  expelling 
from  the  body  whatever  is  offenfive  and  hurtful. 
Thus  a  crapula  occafions  a  diarrhcea,  and  a  crumb 
of  bread,  in  the  wind-pipe,  excites  a  fit  of  coughing. 
But  he  is  aware  likewife,  that  the  efforts  of  nature 
in  fuch  cafes  may  be  too  powerful ;  that  a  falu- 
tary  diarrhcea  may  terminate  in  a  dyfentery,  and  a 
fit  of  coughing  in  univerfal  convulfions.  He 
adopts  alfo,  with  reftrictions,  the  mechanical  and 
chemical  hypothefes,  and  admits  that  obftruclion 
is  often  a  caufe  of  difeafe,  and  that  many  changes 
'  in  the  body  are  reducible  to  chemical  and  mecha- 
nical principles,  of  which  he  deems  inflammation 
and  acrimony  to  be  fufficient  proofs.  But  he  is 
not  wedded  to  fyftems,  nor  anxioufly  bent  upon 
explaining  eveiy  phenomenon,  which  occurs  in 
the  animal  frame.  He  diligently  avails  himfelf 
indeed  of  all  the  affiftances,  with  which  philofophy 
furnifhes  the  healing  art ;  but  fenfible  of  its  im- 

neral  conclufions,  yet  it  is  the  beft  way  of  arguing  which 
the  nature  of  things  admits  of ;  and  may  be  looked  upon 
as  fo  much  the  flronger,  by  how  much  the  induction  is 
more  general.  Newton, 
\  perfection, 
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perfection,  he  ingenuoufly  acknowledges,  that  in 
difeafes  there  are  numberlefs  anomalous  fymptoms, 
that  the  operation  of  medicines  is  often  irregular 
and  uncertain,  and  that  even  in  the  healthy  body, 
there  are  many  appearances,  which  are  inexpli- 
cable to  the  wifeft  and  moft  experienced  of  the 
faculty.    But  where  his  theory  is  deficient,  his 
practice  is  proportionally  more  cautious  and  re- 
ferved.    If  experience  fail  him,  he  calls  in  ana- 
logy to  his  aidf/J;  and  judges  it  better  to  purfue 
a  doubtful  path,  than  to  ftand  ftill  in  uncertainty 
and  fufpenfe.    In  the  moft  intricate  cafes,  how- 
ever, he  is  not  totally  without  a  clue :  Reafon  and 
philofophy  are  his  guides ;  and  under  fuch  direc- 
tion, there  is  at  leaft  a  probability  that  he  will  not 
miftake  his  courfe.    And  by  thus  treading  occa- 
fionally  in  unbeaten  tracks,  he  enlarges  the  boun- 
daries of  general  fcience,  and  adds  new  difco- 
veries  to  the  art  of  medicine,    In  a  word,  the  Ra- 
tionalift  has  every  advantage  which  the  Empiric 
can  boafl,  from  reading,  obfervation,  and  practice, 
accompanied  with  fuperior  knowledge,  under- 
ftanding,  and  judgment. 

(f)  Ejus  (analogic)  h*c  vis  ell,  ut  id  quod  dubium 
eft,  ad  aliquod  fimile,  de  quo  non  quxrkur,  referat;  ut 
incerta  certis  probet. 

Quint.  Inft.  Orat.  |.  ,.  c.  6. 
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SECTION  I. 

AN  ounce  of  Peruvian  bark, 
coarfely  powdered,  was  di- 
vided into  two  equal  parts,  one  of  which  was  in- 
fufed  forty-eight  hours,  in  fix  ounces  of  cold 
fpring  water ;  the  other  was  boiled  over  a  flow 
fire  forty  minutes,  in  nine  ounces  of  water,  till 
about  a  third  part  of  die  water  was  evaporated. 
The  infufion  and  decoftion  were  each  filtered 
through  linen  rags  doubled,  and  of  the  fame  finenefs. 

Four  grains  of  Jal  martis  were  duTolved  in  an 
ounce  of  fpring  water,  and  one  drachm  of  this 
folution  was  added  to  equal  quantities  (viz.  half 
an  ounce)  of  the  turbid  decoction  and  infufion. 
Each  affumed  a  deep  purple  colour,  fcarce  per- 
ceptiblv  different  in  degree,  though  I  thought  the 
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infufion,  after  (landing  a  while,  acquired  rather  a 
more  dufky  purple  than  the  decoction.  The  in- 
fufion had  a  deeper  tinge,  and  more  of  the  tafte 
and  fmell  of  the  bark  in  fubftance  than  the  de- 
coction: Its  tafte  indeed  exactly  refembled  the 
bark,  after  it  has  been  broken  down,  and  chewed 
for  fome  time,  in  the  mouth. 

Experiment  II.  Equal  quantities  of  each 
rifiditum  were  boiled  over  a  (low  fire,  in  three 
ounces  of  fpring  water,  for  the  Ipace  of  twenty 
minutes.  Xne  decoctions  were  equally  turbid, 
exactly  fimilar  in  tafte,  and  on  the  addition  of  the 
chalybeate  lblution,  in  the  proportion  of  one 
drachm  to  half  an  ounce,  they  affumed  precifely 
the  fame  colour,  viz.  a  duflcy  brown,  like  choco  - 
late,  but  inclining  fomewhat  to  purple. 

Experiment  III.  Five  drachms  of  each  refi- 
duumwzve.  infufed,  for  the  fpace  of  forty  hours, 
in  an  ounce  and  an  half  of  Jamaica  rum,  which 
was  fufficiently  pure,  and  unimpregnated  with 
any  aftringent  matter  from  the  calk.  The  tinc- 
tures were  exactly  alike  in  tafte  and  colour  j 
and,  on  the  addition  of  one  drachm  of  the 
chalybeate  folution,  they  were  inftantly  changed 
from  a  deep  red,  to  a  dark  and  dirty  brown, 
which  was  precifely  the  fame  in  both  tinctures. 

Experiment  IV.  To  half  an  ounce  of  pow- 
dered bark,  v/as  added  an  ounce  of  cold  fpring 
water.    The  mixture  was  well  triturated  in  a 
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marble  mortar,  after  which  it  was  fuffered  to 
remain  at  reft,  till  the  grofs  powder  fub- 
fided.  The  clear  liquor  was  then  carefully 
poured  off,  and  frefli  water,  to  the  quantity 
of  half  an  ounce,  was  added ;  the  trituration 
was  renewed,  and  afterwards  part  of  the 
menfiruum  poured  off  again,  as  before.  This 
method  was  purfued  for  the  fpace  of  thirty- 
four  hours,  in  which  time  fix  ounces  of  water 
were  combined  with  the  bark.  The  mixture 
was  then  infufed  fourteen  hours,  without 
heat,  and  ftrained  off.  This  infufion  was 
found  to  have  the  fmell  and  tafte  of  the 
bark,  in  a  confiderably  greater  degree,  than 
either  the  decoclion,  or  the  infufion  without 
trituration,  [Exper.  I.]  and  it  affumed  a  much 
blacker  colour,  on  mixing  with  it  one  drachm 
of  the  chalybeate  folution,  than  either  of  the 
two  former  preparations. 

Experiment  V.  It  was  attempted  to  de- 
termine the  comparative  ftrength,  or  rather 
aftringency,  of  five  preparations  of  the  bark, 
viz.  the  extract,  deco&ion,  cold  infufion, 
tincture,  and  triturated  infufion. 

Ten  grains  of  the  extract,  carefully  made, 
and  as  free  from  empyreuma  as  this  officinal 
preparation  is  generally  found  to  be,  were 
mixed  with  an  ounce  of  hot  water.  But  fo 
imperfecl:  was  the  folution,  or  to  fpeak  more 
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properly,  the  fufpenfion  of  the  bark,  that  in 
a  few  minutes,  a  large  powder  was  depofited 
at  the  bottom  of  the  glafs.  This  however 
was  fliaken  up,  and  one  drachm  of  the  chaly- 
beate folution  was  added  to  the  mixture. 
The  fame  quantity  was  added  to  half  an 
ounce  of  the  decoction,  infufion,  tincture  of 
the  London  Difpenfatory,  and  triturated 
infufion.  The  laft  affumed  by  far  the  deeper!: 
black,  the  extract  approached  neareft  to  it, 
and  the  tincture  appeared  to  be  the  lealt 
tinged.  The  decoction  and  infufion  were 
precifely  alike  in  colour. 

Experiment  VI.  The  refiduum  of  the  tritu- 
rated infufion,  [Exper.  IV.]  was  boiled  over 
a  flow  fire,  in  three  ounces  of  water,  for  the 
fpace  of  twenty  minutes.  The  decoction, 
when  cold,  was  (trained  off.  It  was  of  a 
paler  colour  than  the  decoctions  mentioned 
in  Exper.  II.  although  there  was  a  portion 
of  powdered  bark  fufpended  in  it,  which, 
by  the  trituration,  had  been  rendered  fine 
enough  to  pafs  through  the  filter.  This 
powder,  on  ftanding,  fubfided  to  the  bottom 
of  the  veffel,  and  left  the  decoction  much 
more  limpid  than  it  was  before. 

To  equal  quantities  of  this,  and  of  the  two 
decoctions  mentioned  above,  one  drachm  of 
the  chalybeate   folution  was    added.  The 
D  4  black 
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black  tinge  was  manifeftly  weakeft  in  this 
decoftion,  though  the  difference  was  not  fo 
great,  as  might  have  been  expe&ed,  from  the 
diverfity  in  their  fenfible  qualities  of  tafte 
and  fmell  ;  owing  perhaps  to  the  fine  powder 
of  the  bark,  which  floated  in  it,  and  retained 
fome  degree  of  its  original  aftringency. 

Experiment  VII.  Equal  quantities  of  the 
fimple,  and  of  the  triturated  infufion,  were 
boiled  for  the  fpace  of  feven  minutes,  over 
a  quick  fire.  Both  loft  their  tranfparency, 
when  cool ;  but  the  latter  afTumed  a  much 
more  turbid  appearance  than  the  former, 
exceeding  even  that  of  the  decodtion  from 
frefli  bark,  [Exper.  I.]  and  after  ftanding 
twenty-four  hours,  it  depofited  a  very  copious 
fediment. 

Experiment  VIII.  Half  an  ounce  of  pow- 
dered bark  was  infufed  forty-eight  hours,  in 
five  ounces  of  fpring  water,  and  one  ounce  of 
white  wine  vinegar.  The  mixture  was  placed 
near  a  warm  fire,  and  at  certain  intervals  was 
fmartly  fhaken.  It  was  then  filtered  through 
a  linen  rag  doubled.  The  tafte  of  the  vinegar 
was  in  a  good  meafure  covered,  though  the 
fmell  was  not ;  but  the  menftruum  was  not  fo 
fully  impregnated  with  the  flavour  of  the 
bark,  as  the  infufion  [Exper.  I.].  One 
drachm  of  the  chalybeate  folution  was  added 
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to  half  an  ounce  of  this  acid  infufion  ;  at  firft, 
no  change  of  colour  took  place,  but  in  a  few 
hours  a  flight  black  tinge  appeared. 

Experiment  IX.  Half  an  ounce  of  pow- 
dered bark  was  well  triturated,  in  the  manner 
defcribed  in  Exper.  IV.  with  fix  ounces  of  warm 
water;  after  which  the  mixture  was  poured  into 
a  bottle,  placed  near  the  fire,  and  frequently 
fhaken.  This  procefs  lafted  forty-eight  hours. 
The  infufion,  when  (trained  off",  was  found  to 
be  more  perfectly  impregnated  with  the  bark, 
than  the  triturated  infufion  with  cold  water, 
[Exper.  IV.]  as  appeared  by  comparing  their 
colour,  tafte  and  fmell,  and  by  the  deeper 
black,  which  it  inftantly  affumed  on  the 
mixture  of  one  drachm  of  the  folution  of 
fal  martis. 

Experiment  X.  Half  an  ounce  of  powdered 
bark,  and  two  drachms  of  ftone  quick  lime, 
warm  from  the  kiln,  were  rubbed  together 
until  they  were  thoroughly  united  ;  then  fix 
ounces  of  fpring  water  were  gradually  poured 
on,  the  powder  and  water  were  well  incorporated 
by  triture,  and  the  mixture  was  fet  by,  to  infufe 
for  twelve  hours.  Two  ounces  of  it  were  then 
filtered  through  a  double  linen  cloth  :  the 
remainder  flood  thirty-fix  hours  longer,  and 
was  often  agitated  ;  after  which,  it  was 
ftrained  off.     The  fmell  of   the  bark  was 
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almoft  entirely  covered  in  both  the  infufions, 
which  were  ftrongly  impregnated  with  the 
lime,  and  had  an  extremely  difagreeable 
flavour.  The  firft  was  of  a  pale  colour,  and 
pofleffed  but  a  flight  degree  of  bitternefsj  the 
latter  had  a  deeper  tinge,  and  was  equally 
bitter  and  naufeous.  Neither  of  them  ftruck 
a  black  colour  with  the  chalybeate  folution, 
which,  as  foon  as  it  was  added,  occafioned 
the  reparation  of  a  yellow  fediment,  that 
fubfided,  in  a  few  hours,  to  the  bottom  of  the 
glafs.  Compared  with  the  triturated  infufion, 
[Exper.  IV.]  thefe  preparations  appeared  to 
be  much  weaker,  both  in  colour  and  tafte. 
The  refiduum  did  not  fenfibly  efFervefce  with 
oil  of  vitriol. 

Experiment  XI.  The  decocYion  and  in- 
fufion were  found  to  be  impaired  in  ftrength, 
afrer  (landing  fix  or  feven  days ;  although  it 
was  the  winter  feafon,  and  the  weather  was 
feverely  cold.  The  infufion  became  paler 
coloured^  and  at  the  fame  time  depofited  a 
flimy  fediment.  The  decoction,  at  the  end 
of  feven  days,  aflumed  an  almoft  milky  hue, 
and  ftruck  but  a  faint  black  with  the  chaly- 
beate folution.  The  Ample  infufion  alfo  had 
loft  much  of  its  aftringency ;  but  the  two 
triturated  infufions  were  very  little  altered  in 
that  refpeft. 

Experiment 
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Experiment  XII.    To  determine  the  time, 
requifite  for  obtaining  a  fufficiently  ftrono-  im- 
pregnation of  the  Peruvian  bark,  in  cold  water ; 
four  infufions  were  prepared,  by  macerating  equal 
'quantities  (two  drachms)  of  the  fine  powder  of 
the  cortex,   in  four  ounces  of  rain  water  (g). 
After  two  hours  infufion,  the  firft  was  filtered  5 
the  fecond  after  feven  hours;   the  third  after 
nineteen  hours  5  and  the  fourth  after  forty-eight 
hours.    The  fecond  infufion,   which  had  been 
prepared  by  feven  hours  maceration,  appeared 
by  its  tafte,  fmell,  colour,-  and  by  the  hue,  which 
it   aflumed   on   droping  into  it   a  faturated 
folution  of  green  vitriol,  to  be  confiderably  more 
impregnated  with  the  bark  than  the  firft,  and  to 
be  equal  in  ftrength  to  the  other  two  preparations. 
This  experiment  feems  to  evince  that  the  cortex 
yields  its  virtues,  in  a  fhort  time,  to  cold  water, 
and  that  it  is  unnecefTary  to  continue  the  infufion 
longer  than  feven  or  eight  hours. 

Physicians  in  general  agree,  that  the  Peruvian 
bark  is  moft  powerful  in  its  effects,  when  taken 
in  fubftance.    But  as  the  ftomach  is  frequently 

Cg)  The  foregoing  infufions  of  the  bark  would  have 
been  rtronger,  had  they  been  made  with  the  fine  powder 
of  the  cortex ;  and  they  would  have  ftruck  a  deeper  black 
with  green  vitriol,  had  a  lefs  quantity  of  the  chalybeate 
been  employed. 

unable 
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unable  to  bear  it,  and  as  many  patients  have  an 
almoft  invincible  averfion  to  it  in  that  form,  it  is 
of  importance  to  determine,  in  what  preparations 
the  virtues  of  this  valuable  drug  are  lead  im- 
paired, and  whether  it  may  not  be  adminiftered 
under  a  form,  that  is  elegant,  palatable,  and  at  the 
fame  time  fufficiently  efficacious.  The  decoction 
of  the  bark  hath  always  appeared  to  me,  to  be  an 
injudicious  preparation :  For  though  the  cortex  is 
not  a  fubftance  of  much  volatility  (hj,  yet  there 
is  a  certain  aroma  accompanying  it,  which  the 
heat  of  boiling  water  cannot  fail  to  diflipate  ( i) ; 
and  confequently  the  medicine  is  deprived  of  one 
of  its  component  parts,  in  which  probably  fome 

(h)  Astrinoency  is  perhaps  not  fo  fixed  a  quality 
in  vegetables,  as  is  commonly  fuppofed ;  for  I  am  well 
informed  that  artichoke  ftalko,  by  being  gently  dried  in 
an  oven,  lofe  their  property  of  linking  a  black  colour 
with  chalybeates. 

(i)  The  vapour,  which  exhales  in  the  firft  codtion, 
being  caught  in  proper  veflels,  condenfes  into  a  lim- 
pid liquor,  which  fmells  ftrongly  of  the  bark. 

Lewis's  Mat.  Med.  p.  431. 
Gekuikus  cortex,  fapore  fatis  grato,  et  aromatice- 
amaro  eft  ;  odorem  fpirat  peculiari  modo  mucidum, 
attamen  fuavem,  gratum,  et  aromaticum ;  atque  huic  fen- 
fui,  in  corticis  finceritate  deprehendenda,  prae  caneris 
omnibus  credere  foleo. 

Morton,  lib.  I.  p.  66. 

mare 
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(hare  of  its  virtues  refides.    The  bark  likewife 
undergoes  a  decompofition  by  boiling;  the  refin 
is  feparated  from  the  gum,  and  remains  fufpended  j 
in  the  watery  mmftruum.    This  renders  its  ap- 
pearance inelegant,  its  tafte  naufeous,  and,  I 
ihould  apprehend,  muft  considerably  diminifh  its 
efficacy.    For -as  the  virtues  of  the  bark  are 
ftrongeft  in  its  native  ftate,  they  depend,  in  all 
probability,  on  its  composition  as  a  mixt ;  and 
muft  of  courfe  be  impaired  by  the  difuniting  of 
its  conftituent  principles.   Intermittents  have  been 
cured  by  oak-  bark  and  gentian  combined,  when 
neither  aflringents  nor  bitters  feparately,  had  any 
effect.   By  the  firft,  fecond,  and  third  experiments 
it  appears,  that  the  cortex  yields  its  virtues  at  leaft, 
as  perfectly  to  cold,  as  to  boiling  water :  And  the 
fimple  infufion  hath  certainly  many  advantages 
over  the  decoction.    It  is  a  much  more  agreeable 
and  elegant  preparation,  and  the  principles  of  the 
bark  remain  perfectly  unaltered  in  it,  retaining 
the  fame  proportions  to  each  other,  as  in  the 
fubftance  of  the  drug  itfelf.     Nature  hath  fo  ' 
accurately  combined,  and  blended  together  the 
gummy  and  refinous  parts  of  the  cortex,  that  by 
their  union,  they  become  foluble  in  menfirua,  with 
which,  when  feparated,  they  refufe  to  unite.  Thus 
they  reciprocally  promote  the  folution  of  each 
other  in  water  and  ardent  fpirits ;  and  both  the 
ture  and  infufion  are  found,  by  experiment,  to 

be] 
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be  ftrongly  impregnated  with  thefe  two  conftituent 
principles  of  the  bark.  The  tincture  is,  without 
doubt,  an  elegant  and  palatable  medicine ;  but  it  is 
liable  to  this  objection,  which  indeed  holds  equally 
true  againft  fpirituous  tinctures  in  general,  that  a 
fufficient  dofe  of  the  medicine  cannot  be  given, 
on  account  of  the  heating  nature  of  its  vehicle. 
This  preparation,  however,  might  be  rendered 
much  ftronger,  if  a  larger  proportion  of  bark,  than 
is  prefcribed  by  the  college  of  phyficians,  were  to 
be  employed. 

Experiment  XIII.  Equal  quantities,  viz.  fix 
ounces  by  meafure,  of  two  tinctures  of  the  bark, 
the  one  made  after  the  formula  of  the  London 
Difpenfatory,  .the  other  with  double  the  ufual 
quantity  of  bark,  were  weighed  with  great  exacts 
nefs,  in  a  nice  pair  of  fcales ;  and  the  latter  was 
found  to  be  eighteen  grains  heavier  than  the 
former,  and  to  exceed  in  gravity  the  fimple  proof 
ipirit  thirty-feven  grains.  The  ftronger  tincture 
had  alfo  a  confiderably  deeper  hue,  and  when 
mixed  with  water,  became  much  more  turbid. 

In  nervous  fevers,  hyfterical  diforders,  and 
other  low  cafes,  where  it  is  neceflary  to  join  cordials 
to  the  bark,  an  infufion  of  it,  in  red  port  wine,  may 
be  prefcribed  with  advantage.  Under  this  form 
the  famous  empiric  Talbot  ufed  to  adminifter 
the  cortex,  in  the  paroxyfms  of  intermittents  j  and 
fo  fuccefcful  was  his  practice,  that  Louis  XIV. 

was 
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was  induced  to  purchafe,  at  a  large  price,  the 
fecret  of  his  fpecific.  Orange  peel  is  an  ufeful 
ingredient  in  preparations  of  the  bark ;  it  gives  a 
grateful  warmth  to  the  infufion,  and  adds,  I  think, 
confiderably  to  its  efficacy.  The  following  for- 
mula is  agreeable  to  the  tafte,  and  well  adapted  to 
a  weak  and  delicate  ffomach. 

R.  Pulv.  cort.  peruv.  cort.  entrant,  *fs.  aq. 
cinnamom.  ten.  ftj.  aq.  cinnamom.  Jp.  3ij.  m.  et 
infimde,  fine  colore,  per  boras  oclo,  vel  duodecimo 
deinde  filtra. 

The  ufe  of  trituration,  in  promoting  the  powers 
of  lolution,  is  evident,  from  Experiments  IV.  VI. 
and  VII ;  and  would  have  been  ftill  more  fo,  if  a 
proper  apparatus  had  been  employed.  The  Count 
de  la  Garaye,  a  French  nobleman,  who  is  diftin- 
guifhed  for  his  affiduity  in  applying  the  different 
branches  of  philofophy  to  the  improvement  of 
medicine,  hath  defcribed  a  very  convenient  ma- 
-  chine,  and  pointed  out  an  admirable  procefs,  for 
obtaining  from  vegetables,  by  triture  with  water, 
the  matters  in  which  their  virtues  chiefly  refide. 
The  contrivance  is  extremely  fimple,  confuting 
only  of  a  veflel  to  which  a  churning  ftaff  is  fitted, 
which,  by  means  of  a  cord  and  a  wheel,  is  per- 
petually whirled  with  a  rotatory  motion.  By  this 
conftant  agitation,  the  moft  accurate  diffufion  is 
produced,  and  different  portions  of  the  menfiruum 

are 
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are,  in  quick  fuccefllon,  applied  to  every  particle 
of  the  folvend. 

From  the  fifth  experiment  no  certain  con- 
clufions  can  be  deduced ;  except  that  the  extract 
is  a  much  weaker  preparation,  than  is  commonly 
fuppofed.  It  is  liable  to  all  the  objections  which 
have  been  advanced  againft  the  decoction,  with 
this  additional  one,  that  it  is  hardly  poffible  to 
make  it  according  to  the  procefs  of  the  London 
Difpenfatory,  without  giving  it  fome  degree  of 
empyreuma.  The  extract,  employed  in  my  experi- 1 
ment,  was  prepared  by  a  very  diligent  and  careful 
apothecary,  yet  a  considerable  portion  of  it  pre- 
fently  fubfided,  in  a  powdery  form,  to  the  bottom 
of  the  glafs,  which  tfn  examination  appeared  to  be 
the  burnt  parts  of  the  bark.  How  little  then  is 
this  offcinal  medicine  to  be  depended  upon, 
when  we  confider  the  careleflhefs  and  inaccuracy 
of  many  of  our  druggifts,  and  apodiecaries  ( k). 

It 

(k)  It  were  to  be  wifiied,  that  the  college  of  phyfi- 
cians  would  direft  all  extra&s  to  be  made,  by  means  of 
a  water  bath.  The  following  fimple  contrivance  will 
fully,  commodioufly,  and  with  very  little  trouble  to  the 
operator,  anfwer  this  purpofe.  Let  a  pan  be  made  of 
fuitable  dimenfions,  with  a  large  circular  hole  In  the 
cover  of  it,  adapted  to  receive  a  china  or  glafs  bafon, 
and  with  a  curved  pipe,  two  inches  high,  and  half  an 
inch  in  diameter,  on  one- fide ;  The  cover  mould  be  clofely 
cemented  *o  the  pan.    Fill  the  vefiel  with  a  fufiicient 

,  quantity 
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It  is  the  practice  of  the.moft  eminent  phyli- 
cians  to  join  acids  with  the  bark,  in  the  cure  of 
putrid  difeafes;  and  Sir  John  Pringle  hath  ob- 
ferved,  that  in  bilious  fevers,  the  cortex  anfwered 
bell:  in  Rhenilh  wine,  after  Handing  a  night  in 
infufion  (I).   This  fuggefted  to  me  the  eighth  ex- 
periment ;  and  I  flattered  mylelf  that,  by  mace- 
rating the  bark  in  a  mixture  of  vinegar  and  water, 
thefe  two  antifeptic  medicines  would  be  more  ac- 
curately combined,  and  that  perhaps  the  acid 
might  promote  the  diflblvent  power  of  the  aque- 
ous menftrw.im.    In  the  latter  expectation,  it  ap- 
pears that  I  was  difappointed ;  and  whether  the 
former  was  better  founded  muft  be  .left  to  abler 
judges  to  determine  (  m ), 

quantity  of  water;  then  place  the  bafon  in  the  cavity 
defigned  to  receive  it,  and  lute  it  well  to  the  cover. 
The  pan  may  now  be  fet  over  a  kitchen  fire,  and  the 
hqaor,  intended  for  evaporation,  poured  into  the  china 
bafon.  From  the  clofenefs  of  the  veffel,  the  heat  which 
the  water  acquires,  will  exceed  the  common  boiling 
point ;  and  the  evaporation  will  be  proportionably  expe- 
dited, without  the  leaft  danger  of  producing  an  empy- 
rtuma.  The  pipe  will  ferve  the  double  purpofe  of  con* 
veying  a  frefli  fupply  of  water  into  the  pan,  when  it  is 
wanted,  and  of  carrying  off  forrie  part  of  the  lteam.  If 
a  greater  degree  of  heat  be  required,  the  pipe  may  be 
clofed  with  a  cork. 

(I)  Difeafes  of  the  Army,  edit.  4,  p.  213. 

(m)  Vide  Experiments,  xjx.  xxvi. 

Vol,  I.  E  That 
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That  moderate  heat  promotes  and  aflifts  the 
action  of  water,  as  a  menfiruum,  on  the  bark,  is 
evident  from  experiment  the  ninth ;  and  it  would 
be  of  advantage  to  determine,  what  degree  of 
heat  this  drug  will  admit,  without  fuffering 
a  decompofition.  It  fhould  however  be  re- 
marked, that  this  infufion,  though  ftronger,  had 
neither  fo  agreeable  a  flavour,  nor  was  fo  fenfibly 
impregnated  with  the  aroma  of  the  bark,  as  the 
two  made  with  cold-  water. 

In  an  effay  on  the  Dissolvent  Power  of 
Quick  Lime,  a  very  ingenious  chemift  hath  ob- 
ferved,  that  all  refino.us  bodies  become  foluble 
in  water,  when  the  cohefion  of  their  particles  is 
deftroyed,  by  withdrawing  the  fixed  air  which 
they  contain.    This  method  of  folution  he  en- 
deavours to  apply  to  many  valuable  purpofes  in 
medicine  i  and  hath  defcribed  feveral  ufeful  and 
curious  proceffes,  for  obtaining  ftrong  and  ele- 
gant tinctures  of  the  moft  active  drugs  by  means 
of  quick  lime.    The  firft  part  of  the  tenth  expe- 
riment, mutatis  mutandis,  was  borrowed  from 
him;  and  it  was  hoped  that  an  efficacious  and 
palatable  infufion  might,  with  tolerable  expedi- 
tion, be  made  by  the  procefs,  which  he  has  laid 
down.    But  the  fuccefs  of  my  experiment  was 
not  anfwerable  to  the  plaufibility  and  ingenuity  of 
the  theory,  which  induced  me  to  attempt  it.  The 
infufion,  after  ftanding  twelve  hours,  the  time  pre- 

•  fcribed 
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Icribed  by  Dr.  Macbride,  was  but  weakly  im- 
pregnated with  the  bark  :  And  when  the  macera- 
tion had  been  continued  forty-eight  hours,  it  by 
no  means  equalled,  in  ftrength,  the  preparation 
defcribed,  Exper.  IV.    It  appears  therefore,  that 
quick  lime,  whatever  its  effect  may  be  upon 
other  medicines,  neither  quickens  nor  increafes 
the  folubility  of  bark  in  water :  And  it  commit  • 
nicates  to  the  infufion  a  tafte,  which  is  intolerably 
naufeous  and  difagreeable.  "That  the  chalybeate 
folution  mould  produce  no  change,  in  the  colour 
of  thefe  preparations,  is  agreeable  to  the  laws  of 
elective  attraction.    For  the  acid  of  the  vitriol, 
having  a  ftronger  affinity  with  abforbent  earths, 
than  with  metallic  fubftances,  forfakes  the  iron, 
with  which  it  was  combined,  and  unites  itfelf  to 
the  quick  lime.    Hence  arofe  the  yellow,  ochery 
fediment,  taken  notice  of  in  the  experiment.  As 
the  refiduum,  after  filtration,  did  not  effervefce  with 
oil  of  vitriol,  it  is  evident  that  quick  lime  is  not 
endued  with  the  power  of  abftracting,  from  bark, 
the  fixed  air  which  it  contains. 

Experiment  XL  furnifhes  no  other  inference 
than  this  obvious  one,  that  the  decoction  and 
infufion  of  the  bark  are  calculated  only  for  im- 
mediate ufe.  The  cortex  is  a  fubftance  of  a  very 
fermentable  nature,  as  appears  from  the  experi- 
ments of  Dr.  Macbride;  and  when -its  active 
parte  are  diffufed  in  water,  and  feparated  from 
E  2  fuch 
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fuch  as  are  merely  ligneous  and  inert,  it  is  not  to 
be  wondered  at,  that  it  undergoes  thofe  changes, 
to  which  all  vegetables,  when  favourably  cir- 
cumftanced,  are  liable. 

As  it  is  to  be  feared,  that  decoctions  of  the 
bark,  from  the  facility  with  which  they  are  pre- 
pared, will  ftill  continue  in  ufe,  it  may  be  ne- 
ceffary  to  fuggeft,  that  they  lhould  be  poured 
upon  the  filter  as  foon  as  they  are  taken  from  the 
fire.  Whilft  the  water  is  hot,  the  refmous  part 
of  the  cortex  will  continue  diholved  in  it,  and  will 
readily  pafs  through  a  coarfe  ftrainer ;  but  if  the 
menftruim  be  fuffered  to  cool,  it  will  feparate, 
concrete  together,  and  a  confiderable  portion  of 
it  will  remain  in  the  filter  :  And  thus  the  efficacy 
of  the  medicine  will  be  greatly  diminifhed. 


SECTION  IL 

IT  appears  from  the  preceding  feftion,  that 
the  Peruvian  bark  yields  its  virtues  as  per- 
fectly to  cold,  as  to  boiling  water;  and  that 
the  fimple  infufion,  in  point  of  elegance  and  effi- 
cacy, is  preferable  to  the  decoction.  But  the 
latter  preparation  hath  this  advantage,  that  it  is 
made  with  great  expedition :  For  it  is  a  funda- 
mental 
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mental  principle  in  chemiftiy,  that  heat  quickens 
the  action  of  almoft  every  menfiruum.  To  avail 
mvfelf  therefore  of  this  afliftance,  without  decom- 
pofing  the  bark,  I  made  the  following  experiment, 
in  the  iflue  of  which  it  will  appeal-  that  I  was  dif- 
appointed. 

Experiment  XIV.  A  glafs  phial,  lightly 
ftopped,  containing  two  drachms  of  powdered 
bark  well  incorporated  with  three  ounces  of  fpring 
water,  was  placed  in  a  half-pint  cup  of  cold 
water.,  The  cup  was  fet  in  a  pan  of  boiling 
water,  and  kept  in  the  boiling  heat,  for  the  fpace 
of  an  hour  and  a  half.  The  phial  was  then  taken 
out  of  the  vefTel,  and  the  heat  of  it  meafured  by 
Sir  Ifaac  Newton's  thermometer,  when  it  was 
found  to  be  about  eight  degrees  beiow  the  boiling 
point,  which  is  nearly  equal  to  forty  degrees  in 
Farenheit's  fcale.  The  infufion  whilft  hot  was 
clear,  and  of  a  deep  red,  but  when  cold  it  affumed 
a  brown  colour,  and  had  a  turbid  appearance. 

Several  other  experiments  were  tried,  in  order 
to  determine  what  degree  of  heat  the  bark  will 
bear,  without  decompofition ;  but  I  was  unable 
to  hit  upon  the  precife  point.  And  when  I 
confidered,  that  if  it  could  be  afcertained,  few 
apothecaries  in  extemporaneous  prefcriptions 
would  pay  an  exact  attention  to  it,  Tdropt  all 
further  attempts  towards  the  difcovery  of  it. 
But  the  following  experiment,  which  I  have 
E  3  made 
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made  fince  the  firft  edition  of  thefe  eflays,  ob- 
viates the  neceffity  of  ufing  heat,  and  points  out 
a  method  of  making,  with  fufficient  eafe  and 
expedition,  a  faturated  infufion  of  the  bark. 

Experiment  XV.  Two  drachms  of 1  the  cor- 
texfinely  powdered,  were  diligendy  triturated, 
fifteen  minutes,  in  a  marble  mortar,  with  four 
ounces  of  rain  waters  and  afterwards  macerated 
without  heat,  three  quarters  of  an  hour.  The 
infufion  was  then  filtered  through  paper,  and 
appeared,  by  all  the  tefts  ufed  in  the  preceding 
experiments,  to  be  confiderably  ftronger  than 
another  preparation,  which  had  been  macerated 
twenty-four  hours.  Three  ounces  of  it,  by  mea- 
fure,  weighed  a  grain  and  a  half  more  than  the 
infufion,  prepared,  according  to  the  fame  pro- 
portions, without  attrition. 

A  similar  preparation  was  made  by  triturating 
the  cortex  ten  minutes  only,  and  then  filtering 
without  digeflion.  But  the  menftruum  was  by  this 
method  lefs  impregnated  with  the  bark,  as  its 
tafte,  colour,  fpecific  gravity,  and  the  diminimed 
effect  of  the  chalybeate  folution,  clearly  evinced. 
The  elegance  and  ftrength  of  this  preparation  are 
increafed,  by  the  addition  of  a  fmall  quantity  of 
French  brandy,  during  the  triture. 

Experiment  XVI.  It  is  evident  from  the 
feventh  experiment,  diat  a  confiderable  quantity 
of  the  refin  of  the  bark  is  foluble  in  cold  water  $ 

but 
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but  I  was  defirous  of  trying,  whether  the  whole  of 
it  might  not  be  difiblved,  by  repeated  affufions  of 
the  fame  menjiruum.  For  this  purpole  I  macerated 
half  an  ounce  of  powdered  bark,  for  the  fpace  of 
three  days,  in  fix  ounces  of  fpring  water :  The 
///:"; .v;;/  was  then  decanted  off,  and  frefli  water 
added  in  the  fame  quantity  as  before.  This 
afFufion  was  repeated  at  equal  intervals  thirty 
times,  till  the  water  was  infipid,  colourlefs,  and 
unalterable  by  the  addition  of  green  vitriol.  The 
refiduum  alfo,  when  chewed  in  the  mouth,  had  no 
fenfible  bitternefs  or  aftringency.  Two  drachms 
of  this  refiduum,  carefully  dried  by  a  very  gentle 
heat,  were  infufed  in  an  ounce  of  rectified  fpirit 
of  wine ;  and  in  two  days,  a  tin£ture  was  produced 
of  an  orange  colour,  and  bitter  tafte. 

Experiment  XVII.  Half  an  ounce  of  powr 
dered  bark,  loofely  tied  up  in  a  linen  rag,  was. 
boiled  over  a  quick  fire  twenty-five  times,  in  fo 
many  different  pints  of  fpring  water.  Each 
coction  was  continued  twenty  minutes,  and  re- 
peated till  the  menjiruum  received  no  fenfible  im- 
pregnation from  the  bark.  After  the  twenty-fifth 
boiling,  it  was  perfectly  taftelefs,  ftruck  no  black 
with  Jal  martisy  and  the  powder,  when  chewed  in  the 
mouth,  was  equally  infipid  with  the  liquor.  Two 
drachms  of  the  refiduum,  cautioufly  dried,  were 
digefted  forty-eight  hours,  in  an  ounce  of  fp.  vin. 
reclificat.    The  fpirits  acquired  a  deeper  colour, 

E  4  and 
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and  were  more  ftrongly  impregnated  with  the 
bitternefs  of  the  cortex,  than  in  the  preceding  ex- 
periment. But  neither  this  nor  the  former 
tincture  ftruck  a  black  with  green  vitriol,  owing 
probably  to  the  infolubility  of  that  metallic  fait  in 
rectified  fpirit  of  wine. 

Experiment  XVIII.  A  drachm  of  powdered 
bark  was  digefted,  without  heat,  forty-eight  hours, 
in  two  ounces  of  rectified  fpirit  of  wine.  The 
clear  tincture  was  then  poured  off,  and  frefh  fpirit, 
in  the  fame  quantity  as  before,  was  added  to  the 
refiduum.  The  digeftion  was  thus  repeated  fix 
times,  until  the  menftruum  acquired  neither  tafte  nor 
colour  from  the  bark.  The  powder  was  then 
carefully  dried,  and  afterwards  fucceffively  mace- 
rated without  heat,  in  two  feveral  portions  of 
lpring  water  j  to  each  of  which  it  communicated 
the  property  of  ftriking  a  purple  colour  with  green 
vitriol.  Both  thefe  infufions  were  infipid ;  fo  that 
rectified  fpirit  feems  to  have  the  power  of  extract- 
ing all  the  bitternefs  of  the  cortex,  though  not  all 
its  aftringency.  Is  not  this  fact  repugnant  to 
what  Dr.  Lewis  hath  obferved  of  this  drug,  «  that 
"«its  aftringency  refides  wholly  in  its  refin,  which 
"  does  not  appear  to  be  in  any  degree  foluble  in 
"watery  liquors?"  (n)  The  fame  ingenious 
writer  is  likewife  miftaken,  when  he  afferts  that 


(n)  Neumann's  Chem.  by  Lewis,  p,  339,  note  (x). 
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the  refin  of  the  bark  melts  out  in  the  firft  boilings, 
and  that  the  fubfequent  decoctions  are  tranfparent 
and  bitter,  without  the  leaft  turbidnefs  or  aftrin- 
gency  ( o).  For  in  making  the  feventeenth  ex- 
periment, I  found  the  decoction,  after  the  twen- 
tieth boiling,  ftruck  a  purple  colour  with  Jal 
martis.  The  three  laft  trials  furnifh  a  clear 
proof  of  the  flow  and  difficult  folubility  of  the 
bark.  'Fuller  fays,  with  fome  degree  of  admi- 
ration, Cum  olim  experimenti  cauja  ejufdem  ( corticis) 
pufaerem  J<epius  decoxijfem,  non  eo  ufque  vires  ejus 
exhaurire  valui,  quin  vel  oclavum  decoElum  adhuc 
amaricaret  (p).  If  his  patience  had  permitted 
him  to  extend  his  experiment,  what  would  have 
been  his  furprize  to  find,  that  even  twenty-five 
coctions,  and  thirty  cold  macerations,  are  infuf- 
ficient  to  exhauft  the  virtues  of  the  cinchona ! 
An  ingenious  friend  of  mine  informs  me,  that 
he  reduced  the  bark,  by  extraction  and  decoc- 
tion, to  an  infipid  powder,  which  was  given  in 
the  dofe  of  two  drachms  to  a  patient  labouring 
under  a  quotidian  fever,  an  hour  or  two  before 
the  acceffion  of  the  paroxyfm.  It  mitigated  the 
fits  by  degrees,  changed  the  quotidian  into  a  ter- 
tian, and  then  entirely  removed  it. 

Experiment  XIX.  To  determine,  with 
more  accuracy,  the    relation    which  different 

(o)  Ibid.  (p)  Fuller.  Pharra.  Extemp.  p.  5. 
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menjlrua  bear  to  the  bark,  I  digefted  a  drachm 
of  the  cortex  weighed  with  great  exa&nefs,  in 
equal  quantities,  viz.  three  ounces,  of  each  of  the 
following  liquors.  i.  Spirit  of  wine  rectified. 
2.  French  brandy.  3.  Rhenifh  wine.  4.  Cold 
water.  5.  Cold  water,  with  the  addition  of  a 
drachm  and  a  half  of  white  wine  vinegar.  After 
feven  days  infufion,  the  clear  part  of  each 
menftruum  was  carefully  poured  off,  and  the 
refiduum  evaporated  to  drynefs.  The  weight, 
which  the.  bark  loft  by  digeftion,  is  exprefTed  in 
the  following  table,  which  fhews  the  comparative 
powers  of  folution  of  the  feveral  liquors,  men- 
tioned above. 


Cort.  Peruv.  ?j.  infufed  feven  days  in 


Grains. 

Sp.  vin.  retlificat. 

loft 

6 

Sp.  vin.  gallic. 

Rhenifh  wine 

9 

Water 

8 

Water  and  vinegar 

8 

Rhenish  wine,  from  this  experiment,  appears 
to  be  the  moft  active  menftruum  for  the  bark. 
Whether  it  owes  any  part  of  its  fuperior  folvent 
power  to  die  acid,  with  which  it  is  replete,  cannot 
with  certainty  be  determined  ■,  but  I  am  inclined 
to  think  it  doth  not,  becaufe  the  folution  of  the 
cortex  is  not  in  the  leaft  promoted,  by  the  addition 

of 


ASTRINGENTS,  &c.  59 

"  of  vinegar  to  water.  Dr.  Lewis  fays,  that 
proof  lpirit  extracts  lefs  from  bark  than  rectified 
ipirit  (q) ;  but  from  the  preceding  trial,  which  was 
made  with  all  poffible  exactness,  it  is  evident 
he  is  miftaken.  This  experiment  likewife  affords 
the  moil  fatisfactory  proof,  that  cold  water  is 
a  powerful  menftruum  for  the  cinchona.  It  is 
confiderably  more  active  than  rectified  Ipirit  of 
wine,  and  is  very  little  inferior  to  brandy. 
Perhaps  the  refiduum  of  the  watery  infufion  would 
have  weighed  lefs,  if  the  maceration  had  been 
continued  only  two  days :  For  water,  after  ex- 
tracting from  bark  all  that  it  is  capable  of 
difTolving,  precipitates  fome  part  of  it  again. 

Experiment  XX.  Two  drachms  of  gentian 
root  were  macerated  forty-eight  hours,  in  three 
ounces  of  cold  fpring  water :  The  fame  quantity 
was  boiled  over  a  quick  fire,  in  four  ounces  of 
water,  till  a  fourth  part  was  confumed.  The 
infufion  had  a  more  intenfely  bitter,  and  at  the 
fame  time  a  much  lefs  difagreeable  tafte  than 
the  decoction,  which  was  mucilaginous,  and 
highly  naufeous.  Six  grains  of  Jal  martis  were 
added  to  each;  but  neither  of  them  changed 
colour.  The  fame  experiment  was  repeated 
with  Aleppo  galls.  The  decoction  manifefted 
more  roughnefs  and  aftringency  to  the  tafte,  than 

(q)  Mat.  Medica,  p.  432. 
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the  infufion,  but  did  not  ftrike  fo  black  a  colour 
with  green  vitriol.  Dr.  Lewis  informs  us,  that 
by  fleeping  the  carduus  beneditlus  for  a  few  hours 
in  cold  water,  a  very  agreeable  bitter  is  procured ; 
but  if  heat  be  employed,  the  more  ungrateful 
parts  of  the  plant  are  taken  up,  and  the  infufion 
becomes  fo  naufcous,  as  to  provoke  vomiting.  If 
fena  be  infufed  in  cold  or,  for  a  little  time,  in 
warm  water,  the  liquor  will  purge  far  more 
mildly,  than  an  infufion  made  in  hot  water  for 
a  longer  time,  though  both  infufions  be  reduced 
to  the  fame  degree  of  ftrength,  by  a  fuitable 
evaporation f r ).  Camomile  flowers,  as  I  have 
long  experienced,  have  their  bitternefs  very  per- 
fectly extracted  by  cold  maceration;  and  in  this 
way  they  are  much  more  grateful,  than  when 
Infufed  in  boiling  water.  An  ounce  of  flowers, 
and  half  an  ounce  of  orange  peel,  macerated 
in  three  pints  of  water^  for  twenty-four  hours, 
make  a  light,  cheap,  and  agreeable  ftomachic 
medicine.  Green  and  bohea  tea  yield  a  finer 
flavour  to  a  cold  than  hot  infufion,  and  they 
ftrike  as  deep  a  black  by  the  former,  as  by  ✓ 
the  latter  method  of  preparation.  "Oak  bark, 
it  is  well  known,  is  always  fteeped  in  cold  water, 
for  die  purpofe  of  tanning:  And  I  fuppofe  the 
artifts,  in  that  branch  of  trade,  find  that  the 

(r)  Vide  Neumann's  Chem.  p.  267. 
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application  of  heat  is  not  necefiary  to  extract  its 
aitringency.  May  we  not  therefore  juftly  con- 
clude, from  the  preceding  experiments  and  obfer- 
vations,  that  cold  water  is  a  more  univerfal  and 
powerful  menjlriiumy  than  hath  hitherto  been 
apprehended;  and  that  its  ufe  in  pharmacy  is 
at  prefent  too  much  neglected. 

The  refult  of  the  eighth  experiment  was  fo 
contrary  to  my  expectations,  -  that  I  determined 
to  make  further  trials  of  the  effects  of  acids,  in 
deitroying  that  property  in  certain  vegetable 
fubftances,  by  which  they  ftrike  a  black  colour 
with  chalybeates,  which  hath  been  long  regarded 
as  an  indubitable  teft  of  aftringency. 

Experiment  XXI.  An  ounce  of  the  infufion 
of  camomile  flowers  was  divided  into  two  equal 
portions;  to  one  was  added  a  drachm  of  white 
wine  vinegar,  to  the  other  an  equal  quantity  of 
fpring  water.  Thus,  with  refpect  to  dilution, 
they  were  precifely  in  the  fame  circumftances.. 
A  tea  Ipoonful  of  the  folution  of  Jal  martis  was 
then  mixed  with  each  of  them.  The  portion, 
which  contained  the  vinegar,  fufFered  no  change 
of  colour  j  the  other  inftantly  afTumed  a  dufky 
hue.  The  fame  experiment  was  repeated,  with  a 
very  flrong  triturated  infufion  of  the  bark,  and 
the  refult  was  nearly  the  fame.  As  foon  as  a 
drachm  of  the  vinegar  was  added  to  half  an  ounce 
of  the  infufion,  it  changed  the  colour  of  it,  from  a 

deep 
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deep  and  reddifh  brown  to  a  bright  yehW; 
whilft  the  fame  quantity  of  water  had  no  fenfible 
diluting  effect  on  the  other  portion,  with  which 
it  was  mixed.  The  chalybeate  folution,  as  in  the 
former  experiment,  was  then  added.  It  pro- 
duced no  alteration  in  the  portion  with  vinegar, 
but  the  other  it  changed  into  a  perfect  ink. 

Experiment  XXII.  To  half  an  ounce  of  a 
ftrong  infufion  of  galls,  were  added  two  drachms 
of  the  folution  of fal  martis.  It  prefendy  affumed 
die  appearance  of  ink.  Forty  drops  of  the  acid 
of  vitriol  reftored  it  to  its  original  colour.  Thirty 

drops  of  the  /p.  c.  c.  vol.  renewed  the  inky 
blacknefs. 

In  thefe  experiments,  it  is  obvious  that  an 
affinity  fubfifts  between  acids,  aftringents,  and 
bitters ;  and  this  fuggefted  to  me  that  they  may 
poffibly  neutralize  each  other,  and  when  com- 
bined together  in  due  proportion,  form  what  the 
chemifh  term  a  tertium  quid.  This  important 
point,  from  which  many  ufeful  inferences  may 
be  deduced,  I  attempted  to  afcertain  in  the 
following  manner. 

Experiment  XXIIL  To  half  an  ounce  of  a 
light  infufion  of  the  bark,  I  added  twenty  drops  of 
white  wine  vinegar.  The  acid  and  the  bitter 
entirely  corrected  each  other,  and  a  new  tafte 
was  induced :  After  Handing  twelve  hours,  the 

mixture 
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mixture  changed  from  a  light  yellow  to  a  deep 
chocolate,  and  depofited  a  large  brown  fediment. 

Experiment  XXIV.  The  fame  quantity  of 
vinegar  was  added  to  half  an  ounce  of  an  infufion 
of  Aleppo  galls.  The  mixture  was  more  auftere 
and  aftringent  to  the  tafte,  than  the  infufion. 
After  Handing  twelve  hours,  it  depofited  a 
flocculent,  whitifh  fediment,  and  the  liquor  above 
became  lefs  auftere  to  the  tafte,  than  the  fimple 
infufion  itfelf. 

Experiment  XXV.  To  equal  quantities  of 
fpring  water,  and  of  a  ftrong  infufion  of  gentian 
root,  in  feparate  glafTes,  was  added  one  drachm 
of  white  wine  virtegar.  The  acid  was  entirely 
covered  by  the  infufion,  but  the  fpring  water  was 
manifeftly  four  to  the  tafte.  Sixty  drops  of  die 
lyrup  of  violets  were  then  added  to  each.  The 
infufion  fuffered  no  change  of  colour;  but  the 
water  affumed  a  light  red,  inclining  fomewhat 
to  purple.  Imagining  that  the  deep  colour  of 
the  infufion  prevented  me  from  perceiving  the 
action  of  the  acid  on  the  vegetable  blue,  I  took 
the  fame  quantity  of  old  mountain  wine,  which 
was  precifely  of  the  colour  of  the  infufion  of 
gentian,  and  adding  to  it  a  drachm  of  vinegar, 
and  fixty  drops  of  fyrup  of  violets,  I  found  a 
flight  purple  rednefs  manifeft  itfelf,  about  an  hour 
after  the  mixture.  The  fame  experiment  was 
repeated,  with  a  ftrong  infufion  of  galls  and 

diftilled 
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diftilled  vinegar  ;  but  the  refult  was  not  fo  obvi- 
ous as  in  the  former  one,  probably  on  account 
of  the  weaker  powers  of  the  acid  employed. 

Experiment  XXVI.  Sir  John  Pringle  hath 
proved,  that  neutral  falts  refill  putrefaction  with 
confiderably  lefs  force,  than  the  acids  and  alkalis 
of  which  they  are  compofed.  Spiritus  mtndereri> 
for  inftance,  is  not  half  fo  aptifeptic  as  the  Jal. 
c.  c.  vol :  And  the  common  faline  mixture  of  Jal 
abfinth.  and  Jucc.  limon.  is  only  three  fourths  as 
antiputrefcent,  as  fait  of  wormwood  feparately 
taken  ( s).  Dr.  Macbride  alfo  hath  lhewn, 
that  acids  and  alkalis  have  the  power  of  reftoring 
fweetnefs  to  putrid  fubftance*,  but  that,  when 
mixed  together  to  the  point  of  faturation,  they 
lofe  this  property  (t).  As  there  feems  therefore, 
by  the  three  foregoing  experiments,  to  be  an 
analogy  between  the  combination  of  acids,  aftrin- 
gents,  or  bitters,  and  acids  and  alkalis,  curiofity 
induced  me  to  purfue  it;  and  I  flattered  myfelf 
that,  though  my  attempts  mould  prove  unfuc- 
cefsful,  fome  ufeful  fafts  might  offer  themfelves 
to  my  notice,  and  that  my  labour  would  not  be 
without  reward. 

An  ounce  and  a  half  of  mutton,  chopped  very 
fmall,  was  divided  into  five  equal  parts,  and  put 

(s)  Difeafes  of  the  Army,  Append.  Exp.  v.  ix. 
(t)  Macbride's  Effays,  p.  129. 

into 
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into  lb  many  different  phials.  To  the  firft, 
which  was  defigned  for  a  ftandard,  were  added 
twelve  drachms  of  fpring  water ;  to  the  fecond, 
ten  drachms  of  water,  and  two  drachms  of  white 
wine  vinegar ;  to  the  third,  ten  drachms  -of  the 
decoftion  of  the  bark,  and  two  drachms  of 
vinegar ;  to  the  fourth,  ten  drachms  of  the 
decoftion  of  the  bark  j  to  the  fifth,  ten  drachms 
of  water,  and  one  fcruple  of  bark  finely  powdered. 
The  bottles  v/ere  lightly  flopped,  and  fet  in  a 
fand  bath,  the  heat  of  which  was  regulated  by  a 
thermometer,  and  kept  up  to  the  hundredth  degree 
of  Farenheit's  fcale.  In  the  night,  the  lamp  was 
fuffered  to  go  out.  The  changes,  as  they  oc- 
curred in  the  mixtures,  were  carefully  noted  down, 
and  were  as  follows  : 

The  ftandard  phial,  in  feven  hours,  emitted 
many  air  bubbles,  and  was  frothy  at  top  ■,  but  had 
acquired  no  fetor ;  No.  4.  the  decoclion  of  the 
bark,  was  alfo  a  little  frothy,  The  next  day  the 
ftandard  fmelled  offenfively,  and  No.  4.  was  juft 
perceptibly  tainted.  The  third  day,  the  ftandard 
was  very  fetid  j  No.  4.  was  evidently  putrid. 
The  fourth  day,  the  ftandard  was  fo  extremely 
offenfive,  that  I  removed  it.  No.  2.  the  vinegar 
and  water,  was  not  quite  fweet.  No.  3.  the 
decoction  of  the  bark  and  vinegar,  was  un- 
changed. No.  4.  the  decodtion  of  the  bark,  was 
very  fetid.  No.  5.  the  powder  of  bark  and 
Vol.  I.  F  water, 
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water,  was  quite  fweet,  but  a  little  mouldy.  The 
fifth  day,  No.  i.  the  vinegar  and  water,  was  more 
offenfive  than  before.  No.  4.  the  decoction  of 
bark,  was  fo  putrid  that  I  removed  it.  No.  3. 
and  5.  were  quite  fweet. 

The  fixth  day.  The  phials  were  removed 
from  the  fand  bath  yefterday,  on  account  of  an 
accident  which  happened  to  the  lamp;  and  they 
remained  in  the  cold  for  twenty  hours.  This 
morning,  they  were  fet  by  a  warm  fire.  They 
were  not  much  changed,  fince  the  laft  examination. 

The  feventh  day.  No.  2.  the  vinegar  and 
water,  was  very  ofFenfrve,  but  had  a  peculiar  fetor, 
totally  different  from  the  putrid  fmell  of  No.  1. 
and  No.  4.  It  was  therefore  removed.  No.  3. 
and  No.  5.  were  fweet. 

The  eighth  day.  No.  3.  the  decoction  of  bark 
and  vinegar,  was  a  little  tainted.  No.  5.  the 
powder  of  bark^and  water,  was  perfectly  fweet, 
and  did  not  become  fenfibly  putrid,  till  the  thir- 
teenth day  from  the  time  of  mixture. 

Experiment  XXVII.  To  an  ounce  of  putrid 
ox-gall,  were  added,  an  ounce  and  a  half  of  the 
decoction  of  bark,  one  drachm  of  die  powder  of 
bark,  and  three  drachms  of  white  wine  vinegar. 
The  putrid  fmell  of  the  gall  was  entirely  corrected  j 
and  the  mixture  continued  fweet  fourteen  days, 
though  it  was  placed  near  a  warm  fire. 

In 
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In  the  event  of  the  two  laft  experiments,  I  was 
very  much  deceived.    Before  I  undertook  them, 
I  was  almoft  fully  perfuaded,  <hat  there  fubfifted  a 
complete  analogy  between  the  combination  of 
acids  and  aftringents  or  bitters,  and  acids  and  aU 
kalis ;  and  that  the  neutrals,  formed  by  the  mixture 
of  the  former,  like  thofe  of  the  latter,  would  prove 
lefs  antifeptic  than  die  fubftances,  feparately  taken, 
of  which  they  are  compofed.    This  preconceived 
hypothefis  led  me  to  fufpect  the  prefent  practice  of 
joining  acids  and  the  bark,  in  the  cure  of  putrid 
difeafes,  to  be  very  improper,  as  I  imagined  they 
would  counteract  each  other's  effect.  To  afcertain 
this  important  point,  I  made  the  two  preceding 
experiments,  with  the,  moft  minute  exactnefsi 
and  though  the  refult  of  them  was  the  very  re- 
verie of  what  I  had  fuppofed,   I  was  neither 
mortified  with  my  difappointment,  at  that  time, 
nor  am  I  now  afhamed  to  acknowledge  it.    In  a 
long  courfe  of  experiments,  which  are  undertaken 
with  fome  particular  view,  and  not  made  at  ran- 
dom, inftances  of  felf-deception  frequently  and 
unavoidably  occur;  and  in  general  they  happily 
ferve  as  a  fpur  to  induftry.    We  firft  conceive  a 
fact,  and  then  fet  about  the  demonftration  of  it, 
If  the  trial  fucceed,  our  end  is  obtained,  and  for 
the  moft  part  we  reft  fatisfied,    But  if  the  proof 
fail,   fome  unexpected  phsenomena  oftentimes 
occur,  which  awaken. our  attention,  and  excite  us. 
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to  new  purfuits.  But  whether  this  be  the  cafe  or 
not,  fuccefs  or  difappointment  are.equally  ufeful,  in 
experimental  inquiries;  becaufe  a  negative  truth 
may  be  of  as  much  importance  as  a  pofitive 
one. 

The  five  laft  experiments  furnifti,  at  leaft,  a 
presumptive  proof,  that  acids  and  aftringents  or 
bitters,  neutralize  each  other.  By  mixture,  it 
appears  their  tafte  and  fmell  are  altered  \  the  acids 
lofe  their  property  of  ftriking  a  red  colour  with 
fyrup  of  violets ;  and  their  antifeptic  powers,  in 
combination,  are  double  the  fum  of  them,  when 
feparately  employed.  The  bark  likewife,  with 
vinegar,  [Exper.  XXVII.]  hath  the  power  of 
reftoring  fweetnefs  to  putrid  fubftances,  which  it 
hath  not  alone,  as  Dr.  Macbride  affirms  (t). 
Sir  John  Pringle  hath  indeed  afferted  the  con- 
trary; but,  in  his  experiment,  the  putrid  alkali 
feems  to  have  been  walhed  off,  not  corrected,  by 
repeated  affufions  of  the  decoction  of  the  bark. 

Experiment  XXVIII.  Four  pieces  of  calf- 
Ikin,  frem  ftripped  from  the  calf,  and  exadly  equal 
in  fize,  were  immerfed,  one  in  an  ounce  and  a 
half  of  the  infufion  of  bark ;  the  fecond  in  an  ounce 
and  a  half  of  the  fame  infufion,  with  two  drachms 
of  white  wine  vinegar;  the  third  in  an  ounce  and 
a  half  of  the  infufion  of  Aleppo  galls ;  the  fourth  in 

(t)  Macbride's  Experimental  Effays,  p.  13°- 
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an  ounce  and  a  half  of  the  infufion  of  galls,  with 
two  drachms  of  vinegar.  At  the  end  of  fe.ven 
days,  they  were  taken  out,  and  carefully  examined. 
The  pieces,  which  had  been  immerfed  in  die 
infufions  of  galls,  and  bark  with  vinegar,  were 
much  fofter  and  more  fwoln,  efpecially  in  the 
middle,  than  the  other  two  pieces :  And  the 
cuticle  very  eafily  feparated  from  the  cutis,  which 
was  not  the  cafe  widi  the  others.  So  that  the 
acid  feemed  greatly  to  diminim  the  aftrictive 
powers  of  thefe  two  infufions.  The  pieces  were 
all  lb '  fhriveled,  that  I  could  not  eafily  meafure 
them,  nor  determine  which  was  the  moft  con- 
tracted in  fize. 

Vinegar,  it  is  well  known,  hath  the  property 
of  foftening  animal  fibres,  in  a  very  remarkable 
degree  ■,  and,  diluted  widi  warm  water,  it  is  fre- 
quently employed  as  a  refolvent,  in  external  topi- 
cal inflammations.  But,  when  taken  internally, 
or  applied  to  any  very  fenfible  membrane,  it  acts 
as  an  aftringent.  Thus  in  the  mouth,  it  corrugates 
the  tongue  and  palate,  and  induces  a  palenels  in 
the  lips,  by  contracting  the  fmall  capillary  arteries, 
which  run  upon  their  furface.  And  when  injected 
into  the  vagina,  it  proves  an  excellent  remedy  in 
fosfluor  albus,  but  requires,  in  fome  cafes,  to 
be  diluted  with  water,  otherwife  it  would  be 
too  fuddenly  aftridtive  and  corroborant.  On 
what  principles  it  produces  fuch  oppofite  effects 

F  3  on 
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on  the  dead  and  living  fibre,  would  be  difficult 
with  certainty  to  determine.  Perhaps  its  aftringent 
property  may  depend  upon  its  ftimulus,  which  can 
only  exert  itfelf  on  the  Jolida  viva ;  as  die  fimple 
folids  are  the  proper  fubjects  of  its  refolvent 
power.  But  although  the  preceding  experiments 
clearly  prove,  that  vinegar,  in  combination  with 
aftringents,  diminiihes  their  corrugating  effects  on 
the  dead  fibre;  I  would  by  no  means  infer  that 
its  a6tion  is  the  fame,  when  applied  to  the  living 
fibre,  or  that  acids  and  the  bark  are  improperly 
exhibited  together,  in  the  cure  of  hemorrhages. 
From  the  twenty-fourth  experiment  it  appears, 
that  the  infufion  of  galls  is  rendered  much  more 
auftere  to  the  tafte,  by  the  addition  of  vinegar; 
and  it  is  not  improbable  that  its  aftriclive  power, 
as  a  medicine,  is  increafed  in  the  fame  proportion. 
For  I  apprehend  that  the  tafte,  with  reipect  to  the 
operation  of  this  clafs  of  vegetables  on  the  body, 
is  the  leaft  fallacious  teft  of  aftringency.  I  term 
it  the  leaft  fallacious  teft,  becaufe  it  will  be  fhewn 
afterwards,  in  the  fucceeding  fection,  that  neither 
the  tafte,  nor  the  property  of  ftriking  a  black 
colour  with  chalybeates,  nor  yet  -die  power  of 
hardening  animal  fibres,  whether  feparately  or 
colle&ively  taken,  are  certain  criteria  of  the  aftrin- 
gent power  of  a  medicine  on  the  living  bodyf  u). 

I  SHALL 

(n)  When  the  twenty-eighth  experiment  was  made, 
k  did  not  occur  to  me  to  try  the  effects  of  the  mineral 
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I  shall  conclude  this  lection  with  a  few  obvi- 
ous  practical  inferences,  from  the  foregoing 
obfervations  and  experiments. 

f.  It  is  the  opinion  of  a  very  eminent  phyfi- 
cian,  diat  the  bark,  when  taken  in  fubftance, 
difaorees  with  weak  ftomachs,  on  account  of  its 
fermenting  quality  ( x).  But  I  think  the  fixteenth, 
feventeenth,  and  eighteenth  experiments,  which 
prove  its  remarkably  flow  folubility,  furnifh  a 
better  explanation  of  the  fa£t.  When  the  fto- 
mach  is  overloaded  with  a  dofe  of  the  cortex,  in 
powder,  a  fenfe  of  weight  and  oppreflion,  not  of 
flatulency  or  diftenfion,  is  for  the  moft  part 
complained  of.  And  it  is  a  common,  and  I 
believe  ufeful  practice,  to  join  aromatics  with  the 
bark,  and  that  doubdefs  with  a  view  to  ftimulate 
the  digeftive  powers,  and  quicken  its  pafTage 
dirough  the  -prima  via.  For  as  it  is  evident,  from 
the  experiments  of  Sir  John  Pringle  himfelf,  diat 
they  are  of  a  very  fermentable  nature,  they  cannot 
correct,  but  muft  rather  promote  that  tendency  in 
the  cortex,  and  add  to  the  uneafinefs  which  it 
occafions,  by  the  frefli  generation  of  air.    But  the 

acids,  in  conju&ion  with  the  vegetable  allringents.  But 
I  have  fince  found,  by  an  experiment  made  with  the 
decoclion  of  the  bark  and  elixir  of  vitriol,  that  the 
ailriclive  power  of  the  former  is  much  increafed  by  the 
addition  of  the  latter. 


fx)  Pringle's  Dif.  Army.  Append,  p.  66. 
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beft  proof  that  the  bark  is  not  fo  prone  to  run 
into  fermentation,  and  that  it  is  in  fome  ftomachs 
almoft  indigeftible,  is  the  cafe  of  a  patient  of  the 
late  Dr.  Alflon,  who  vomited  up  a  dofe  of  it 
almoft  unchanged,  eight  days  after  taking  it(y)M 
A  very  ingenious  friend  of  mine  hath' remarked,  in 
the  courfe  of  his  practice,  that  the  bark,  in  fub- 
ftance,  is  lefs  oppreflive,  when  given  in  draughts, 
than  either  in  the  form  of  a  bolus  or  electuary. 
A  confiderable  quantity  of  unfixed  air,  he  fays, 
adheres  to  the  particles  of  the  powder,  which 
occafions  difturbance,  when  carried  into  the  fto-r 
mach.  By  combining  the  cortex  with  any  liquid, 
this  air  is  in  a  great  meafure,  he  thinks,  feparated, 
as  appears  by  the  bubbles  which  are  formed,  and 
the  frothynefs  which  is  produced,  during  the  act  of 
mixture. 

The  fact  is  curious,  and  I  doubt  not,  accu- 
rately itated  ;  but  the  explanation  of  it  is  more 
plaufible  than  fatisfactory.  The  bark,  when 
adminiftered  in  draughts,  is  generally  mixed 
with  fome  agreeable  aromatic  water,  which 
renders  it  more  palatable,  dilutes  it  in  the 
ftomach,  and  by  its  grateful  warmth,  promotes 
the  more  fpeedy  digeftion  of  it.  But  when 
given  in  a  bolus  or  electuary,  which  are  for 
the  molt  part  made  up  with  fyrups,    it  is 

(y)  Cullen's  Left,  on  the  Mat.  Mcdica. 
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peculiarly  naufeous,  owing  probably  to  the 
unpleafant  combination  of  fweet  and  bitter. 
And  it  is  a  common  obfervation,  that  what 
is  difgufting  to  the  palate  is  generally  offen- 
five  to  the  ftomach.  The  more  folid  form 
of  thefe  two  preparations  is  likewife  unfavour- 
able to  quick  folution.  Soap  pills  have  been 
known  to  pafs  undiffolved  through  the  whole 
inteftinal  canal.  In  a  weak  ftate  therefore 
of  the  ftomach  and  bowels,  we  need  not 
wonder  chat  a  large  mafs  of  an  electuary  of 
the  -bark  ftiould  lie  long  unchanged,  and 
prove  very  oppreffive. 

2.  As  it  appears,  from  feveral  experiments, 
that  bitters  have  the  property  of  neutralizing 
acids,  their  ule,  in  acidities  of  the  flrft  paffages, 
is  very  obvious.  In  fuch  cafes  indeed,  they 
may  be  confidered  as  indicated  on  a  double 
account,  to  correct  the  difeafe  when  prefent, 
and  by  their  bracing  and  corroborant  effects, 
to  remove  the  caufe,  and  prevent  the  return 
of  it.  When  given  with  fuch  intentions, 
they  fhould  be  infufed  in  brandy,  or  in  fome 
of  the  ftronger  wines.  It  has  been  long  the 
practice  to  exhibit  bitters,  in  icterical  com- 
plaints, as  a  fubftitute  for  the  bile.  But 
though  with  this  view  they  are  improperly 
employed,  as  being  antifeptic,  retarders, 
and  moderators  of  fermentation,    and  con- 
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fequently  very  different  from  the  bile,  which 
is  pofTeffed  of  all  the  oppofite  qualities  ;  yet  I 
cannot  join  with  a  very  celebrated  phyfician, 
in  opinion,  that  they  do  little  or  no  fervice 
in  the  jaundice  (z).  This  difeafe,  when  it 
has  been  of  fome  ftanding,  is  almoft  always 
accompanied  with  lofs  of  appetite  and  indi- 
geftion,  and  with  acidities  and  flatulencies  in 
the  prima  via.  The  ftomach  and  bowels, 
from  the  defeft  of  bile,  are  deprived  of 
their  ufual  Jiimulusy  their  periftaltic  motion 
is  impaired,  and  the  food,  by  long  ftagnation, 
runs  with  violence  through  its  fucceflive  ftap-es 
of  fermentation.  In  this  ftate  of  the  diftemper, 
the  faliva  and  Juccus  pancreaticus  probably  ac- 
quire a  morbid  difpofition,  and  inftead  of 
affifting  digeftion,  and  checking  the  genera- 
tion of  air,  ferve  rather  to  injure  the  one, 
and  promote  the  other,  increafing  the  general 
tendency  to  fournefs  and  crudity.  Under 
thefe  circumftances,  evacuants,  antacids,  and 
antifermentatives  are  certainly  indicated. 
Vomits  and  purgatives  anfwer  the  firft,  and 
bitters  the  two  laft  intentions.  The  former 
are  adapted  to  remove  the  caufe  of  the  dif- 
eafe ;  the  latter  only  to  palliate  fome  of  its 
mod  troublefome  fymptoms.    In  this  view 

(%)  Pringle's  Append,  to  Dif.  Army,  p.  72. 
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however  they  are  of  importance  ;  and  the 
ufe  of  them  fhould  by  no  means  be  difcou- 
raged. 

3.  In  a  pofthumous  work  of  the  learned 
Dr.  Boerhaave,  published  by  his  pupil  Van 
Eems,  it  is  afferted,  that  the  deleterious 
effects  of  fcammony,  colocynth,  and  fpurge, 
are  corrected  by  vinegar  (a).  Thefe  are  all 
vegetable  bitters,  and  probably  the  action 
of  the  acid  confifts.  in  neutralizing  them.  If 
this  be  the  cafe,  the  ufe  of  vinegar,  as  an 
antidote,  may  perhaps  be  more  extenfive  than 
is  commonly  fuppofed.  For  many  of  thofe 
fubftances,  which  on  account  of  their  virulent 
and  pernicious  effects  on  the  body,  are  termed 
poifons,  have  a  confiderable  degree  of  bitter- 
nefs ;  as  may  be  inftanced  in  the  lauro-cerafus, 
nux  vomica,  helleborus,  nicotiana,  camphor,  opium, 
euphorbium,  afarum,  bryonia,  coloquintida,  elaterium, 
chelidonium  majus,  &c.  And  it  is  at  le aft  as 
probable  that  their  noxious  qualities  refide 
in  their  bitter,  as  in  any  other  part  of  their 
compofition  (b). 

0  4.  Dr. 

(a)  Boerhaave  de  Morb.  Nor.  Cap.  de  Paralyfi. 

(b)  On  communicating  this  conjecture  to  jny  ingeni- 
ous and  learned  friend  Dr.  Dobfon  of  Liverpool,  he  fur- 
nilhed  me  with  the  two  following  experiments  in  con- 
firmation of  it. 

Ex PER! 


76 


EXPERIMENTS  ON 


4-  DR.  Hillary,  in  his  trcatife  on  the 
Yellow  Fever  of  the  Weft  India  iflands,  dif- 

commends 

Experiment  L  ff  May  21,  1764.  Twelve  grains  of 
opium,  difiolved  in  half  an  ounce  of  water,  were  given 
to  a  pointer  bitch,  that  weighed  twenty-five  pounds 
and  two  ounces.  The  natural  ftate  of  her  pulfe  was  from 
no  to  115  pulfations  in  a  minute;  and  it  ftiould  be 
premifed,  that  in  making  the  following  experiments, 
I  never  examined  the  pulfe,  but  after  fhe  had  been  in 
my  room  15  or  20  minutes,  and  was  either  afleep,  or  lay 
at  reft. 

Soon  after  giving  her  the  opium,  Ihe  looked  heavy  ; 
flavered  a  great  deal ;  and  appeared  to  be  much  offended 
with  the  tafte  of  the  opium. 

When  at  liberty,  lhe  went  out  into  the  open  air,  but 
was  dull  and  moved  flowly. 

One  hour  after  ;  pulfe  75.  Very  uneafy  and  dif- 
treffed.  An  univerfal  rigor  and  trembling  every  five  or 
■iix  feconds. 

Two  hours  after  ;  pulfe  60.  Had  run  out  into  the 
ftreet  for  half  an  hour  ;  head  rather  giddy,  with  an  un- 
fteadinefs  in  her  gait ;  complains  and  groans  frequently  ; 
heavy,  but  does  not  fleep  much  ;  Havers  a  great  deal. 

Three  hours  after;  pulfe  59.  In  other  refpedls 
much  the  fame. 

Five  hours  after;  pulfe  60.  Had  been  in  the  open 
air  for  more  than  an  hour ;  rather  ftaggered  as  lhe  went 
down  fome  Heps ;  frequently  kept  her  head  very  erect, 
but  not  fteady  ;  flept  very  little  ;  loft  all  her  playfulnefs  ; 
flavers  ;  refufes  to  eat  bread  ;  offended  with  the  tafte  of 
the  opium  ;  and  has  ftill  the  tremblings  and  twitchings. 

Eight  hours  after  ;  pulfe  80.  More  brifk,  and 
fcems  to  be  coming  to  herfelf  again. 

Twelvk 
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commends  the  ufe  of  the  bark  in  that  difeafe, 
chiefly  on  account  of  its  difagreement  with 

the 

Twelve  hours  after  ;  pulfe  86.  Had  followed 
the  fervant  for  more  than  a  mile  ;  ftill  more  herfelf. 

Sixteen  hours  after;  pulfe  113.  Not  much  dif- 
ferent from  her  ufual  appearance. 

Experiment  II."  May  28,  1764.  Twelve  grains  of 
opium,  diffolved  as  in  the  former  experiment,  and  with 
the  addition  of  30  drops  of  the  acid  elixir  of  vitriol, 
were  given  to  the  fame  pointer.  Much  offended  with 
the  taite  ;  foams  and  Havers. 

One  hour  after;  pulfe  90.  Slavers  very  little; 
alert  as  ufual.  As  fhe  lay  afleep  in  my  room,  fhe  had  a 
little  rigor  and  trembling. 

Two  hours  after;  pulfe  85.    There  were  now 
given  her  20  drops  of  the  elixir  of  vitriol,  in  an  ounce  of 
water;  Havered  a  little  after  this. 

Three  hours  after  ;  pulfe  80.  The  Havering  foon 
ceafed;  is  not  near  fo  much  offended  with  the  tafte  of  the 
opium,  as  in  the  former  experiment.  Rigor  and  trembling 
very  obfervable,  but  only  when  afleep  :  30  drops  of 
elixir  of  vitriol  were  now  given  ;  and  one  hour  after  this, 
20  drops  more  ;  fo  that  fhe  has  had,  in  all,  100  drops  of 
the  elixir  of  vitriol,  within  the  four  hours. 

Five  hours  after;  pulfe  95.  Brifk  ;  fome  of  the 
twitchings,  but  only  when-  afleep. 

Eight  hours  after  ;  pulfe  120.  Not  much  dif- 
ferent from  her  ufual  appearance;  fome  very  flight 
twitchings,  as  fhe  lay  afleep. 

These  and  fome  other  experiments  were  made,  in  order 
to  afcertain  the  efficacy  of  acids  in  counteracting  the  de- 
leferious  qualities  of  opium.  When  an  over  dofe  of  opium 
has  remained  in  the  ftomach  for  fome  time,  the  fenfibility 

of 
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the  ftomachs  of  his  patients.  He  acknow- 
ledges however,  that  it  is  ftrongly  indicated, 
and  feems  to  lament  that,  even  under  the 
pleafanteft  form,  it  cannot  be  retained.  But 
from  the  twenty-feventh  experiment  I  mould 
conclude,  that  it  would  fit  tolerably  eafy, 
or  at  leafl  that  it  would  not  be  rejected,  if  it 
were  combined  with  the  vegetable  acids.  A 
redundance  and  corruption  of  the  bile  are 
the  pathognomonic  fymptoms  of  this  fever; 
and  notwithstanding  the  incredible  evacuation 
of  it,  in  the  firft  ftage  of  the  diftemper,  there- 
ftill  continues,  through  the  whole  courfe  of  it, 
both  an  inordinate  fecretion  of  that  humour 
in  the  liver,  and  a  depravation  of  it  in  the 
firft  paffages.  In  fuch  circumftances,  the 
bark,  given  by  itfelf,  cannot  fail  to  difagree ; 
for  when  mixed  with  putrid  gall,  it  is  ob- 
ferved  greatly  to  increafe  the  fetor  of  it  (c). 

of  that  organ  is  almoft  entirely  deftroyed,  fo  that  the  molt 
active  emetics  are  ineffectual  to  evacuate  the  poifon.  It  is 
a  matter  of  conference  therefore,  in  this  cafe,  to  know 
what  clafs  of  medicines  we  may  next  have  recourfe  to, 
with  the  greater!  probability  of  fuccefs.  As  the  opium 
cannot  be  rejected  from  the  ilomach,  relief  is  only  to  be 
expected  from  fuch  remedies,  as  will  change  the  nature 
of  the  opium  itfelf :  And  how  far  this  end  is  to  be  attain- 
ed, by  the  liberal  ufe  of  acids,  the  reader  may  judge  by 
comparing  thefe  two  experiments." 

(c)  Macbride's  Efiays,  p.  140. 

But 
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But  when  joined  with  acids,  which  have  the 
power  of  neutralizing  the  corrupted  bile,  as 
will  hereafter  be  proved,  it  can  occafion  no 
difturbance,  and  muft  be  highly  ferviceable, 
not  only  as  an  antifeptic,  but  alfo  as  a  cor- 
roborant. The  truth  of  this  remark  is  con- 
firmed, even  by  the  pradice  of  Dr.  Hillary 
himfelf,  who  exhibits  an  infufion  of  fnake-root, 
as  a  fubftitute  for  the  cortex,  and  accompanies 
it  with  the  elixir  of  vitriol. 


SECTION  III. 

HAVING  frequendy  obferved,  during  the 
courfe  of  my  experiments,  that  the  aftrin- 
gency  and  bitternefs  of  vegetables  are  diftin<5t 
and  feparate  properties,  I  was  defirous  of  tracing 
their  differences,  and  of  afcertaining  the  propor- 
tion, which  they  reciprocally  bear  to  each  other. 
To  this  end,  I  made  a  variety  of  trials,  and 
though  not  with  all  the  fuccefs  that  I  wifhed  or 
expected,  yet  as  they  throw  fome  light  on  this 
intricate  fubject,  I  mall  here  faithfully  relate  fuch 
of  them,  as  were  moft  conclufive  and  fatisfaftory. 

Experiment  XXIX.  To  equal  quantities 
of  ftrong  infufions  of  Aleppo  galls  and  gentian 

root, 
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root,  were  added  two  drachms  of  a  folution  of 
green  vitriol.  The  infufion  of  galls  inftantly 
ftruck  a  deep  inky  blacknefs :  That  of  the  gen- 
tian root  was  unaltered  in  colour.  The  former, 
•it  is  well  known,  is  very  flightly,  the  latter  very 
intenfely  bitter. 

Experiment  XXX.  To  equal  quantities  of 
ftrong  infufions  of  rue,  wormwood,  gentian,  green 
tea,  bohea  tea,  biftort,  and  galls,  was  added  a  tea- 
fpoonful  of  the  folution  of  Jal  martis.  The  galls 
••  affirmed  the  deepeft  black  the  infufion  of  biftort 
was  next  in  degree ;  then  followed  the  green  and 
bohea  tea,  between  which  I  could  perceive  no 
difference ;  the  tinge  of  the  wormwood  and  rue 
was  a  little  deepened,  but  die  gentian  was  unal- 
tered. Their  degrees  of  bitternefs  were  in  the 
following  order i  i.  gentian.  2.  wormwood.  3. 
rue.  4.  green  and  bohea  tea.  5.  biftort.  6. 
galls.  The  two  laft  were  very  flightiy  bitter. 
Twenty  drops  of  white  wine  vinegar  difcharged 
the  colour,  induced  by  the  green  vitriol  on  the 
infufions  of  rue  and  wormwood  :  A  hundred  drops 
confiderably  diminifhed  die  blacknefs  of  the  in- 
fufions of  galls,  biftort,  and  bohea  tea.  But  the 
firft,  after  Handing  twenty-four  hours,  recovered 
its  inky  colour,  and  a  number  of  fine  jetrblack 
flakes  floated  about  in  it,  without  fubfiding  :  The 
colouring  particles  of  the  two  laft,  much  dimi- 
nillied  in  their  blacknefs,  funk  to  the  bottom  of 

the 
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the  glaffes.  Twenty  drops  of  oil  of  vitriol  en- 
tirely difcharged  the  black  colour  of  the  green  tea, 
and  it  continued  clear  and  pellucid. 

Experiment  XXXI.  To  determine  the  com- 
parative antifeptic  powers  of  bitters  and  aftrin- 
gents,  I  put  into  ten  phials  marked  i,  2,  3,  &c. 
a  drachm  and  a  half  of  mutton,  which  had  been 
kept  feveral  days,  but  was  perfectly  fweet.  To 
the  firft,  which  was  intended  for  a  ftandard,  was 
added  an  ounce  of  fpring  water;  to  the  fecond, 
an  ounce  of  a  cold  infufion  of  green  tea ;  to  the 
third,  an  ounce  of  an  infufion  of  common  worm- 
wood j  to  the  fourth,  an  ounce  of  the  decoction 
of  the  bark ;  to  the  fifth,  an  ounce  of  the  infufion 
of  galls ;  to  the  fixth,  an  ounce  of  a  cold  infufion 
of  the  bark ;  to  the  feventh,  an  ounce  of  a  cold 
infufion  of  rue ;  to  the  eighth,  an  ounce  of  a  cold 
infufion  of  biftort ;  to  the  ninth,  an  ounce  of  a 
cold  infufion  of  bohea  tea ;  to  the  tenth,  an  ounce 
of  a  cold  infufion  of  gentian.  By  miftake,  only 
the  five  firft  phials  were  placed  in  the  fand  bath, 
the  other  five  were  left  in  my  ftudy  window,  which 
has  a  northern  afpeft.  I  was  called  from  home, 
and  was  abfent  three  days  and  a  half.  On  my  re- 
turn, I  found  No.  1,  2,  3,  4,  the  ftandard,  the  green 
tea,  the  wormwood,  and  the  decoction  of  bark,  were 
all  putrid,  but  in  different  degrees,  according  to 
the  order  in  which  they  are  marked  down.  No. 
5.  the  infufion  of  galls  was  unchanged.  The 
Vol.  I,  G  mixtures, 
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mixtures,  which  had  been  left  in  my  ftudy  win- 
dow, were  quite  fweet ;  but  they  feemed  to  have 
fome  little  fermentative  motion  in  them.  They 
were  placed  in  the  fand  bath,  and  the  next  day,  I 
examined  them.    No.  7.  the  infufion  of  rue  was 
very  offenfive.    No.  6.  the  infufion  of  bark  was 
putrid,  but  in  a  lefs  degree  than  the  rue.  No.  5.  8. 
9.10.  were  all  fweet.  The  day  following,  No.  9. 
the  infufion  of  bohea  tea,  was  very  putrid.  No. 
8.  the  infufion  of  biftort,  was  a  little  tainted. 
No.  5.  the  infufion  of  galls,  and  No.  10.  the 
infufion  of  gentian,  continued  fweet ;  and  as  they 
remained  unchanged  feveral  days  longer,  I  re- 
moved them  from  the  fand  bath,  fully  fatisfled 
with  the  proof  of  their  ftrong  antifeptic  powers. 

Experiment  XXXII.    Eight  pieces  of  calf 
fkin,  juft  ftripped  from  the  calf,  and  exactly  of 
equal  fizes,  viz.  two  inches  long  and  an  inch 
broad,  were  feverally  immerfed  in  an  ounce  and 
a  half  of  each  of  the  following  preparations. 
1.  DecoEl.  cort.  peruv.  1.  Cold  infufion  of  the  bark. 
3.  Cold  infufion  of  galls.    4.  Cold  infufion  of 
gentian.    5.  Cold  infufion  of  green  tea.    6.  Cold 
infufion  of  bohea  tea.     7.  Cold  infufion  of  rue. 
8.  Simple  water,  as  a  ftandard.  At  the  expiration 
of  a  week,  they  were  taken  out  and  examined. 
The  piece  in  the  water,  was  foft  and  putrid. 
That  in  the  infufion  of  rue,  was  fweet,  but  foft. 
Thofe  in  the  infufions  of  green  and  bohea  tea, 

were 
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were  hard  and  curled  up  ■,  nor  did  tliere  appear 
to  be  any  fenfible  difference  between  diem.  The 
infiiiion  of  gentian  feemed  to  poflefs  no  inconfider- 
able  degree  of  aftringency ;  for  the  piece  of  fkin 
immerfed  in  it,  was  nearly  as  hard,  and  as  much 
fhriveiled,  as  thofe  in  the  infufions  of  green  and 
bohea  tea.  The  decoftion  and  infufion  of  the 
bark  were,  to  all  appearance,  alike  in  their  degree 
of  aftringency,  which  was  rather  greater  than  that 
of  tea,  but  much  inferior  to  the  galls. 

This  experiment  affords  a  ftriking  proof,  of 
the  difference  between  the  adtion  of  a  medicine  on 
the  dead,  and  on  the  living  fibre.    Tea,  when 
applied  to  the  former,  is  manifeftly  aftringent; 
and  yet,  when  received  into  the  flomach,  it  is 
highly  dibilitating  and  relaxant,  and  the  immode- 
rate ufe  of  it,  is  attended  with  the  moft  pernicious 
effects.    It  is  curious  to  obferve  the  revolution, 
which  hath  taken  place  within  this  century,  in 
the  conftitutions  of  the  inhabitants  of  Europe. 
Inflammatory  difeafes  more  rarely  occur,  and,  in 
general,  are  much  lefs  rapid  and  violent  in  their 
progrefs,  than  formerly^;.    Nor  do  they  admit 
of  the  fame  antiphlogiftic  method  of  cure,  which 


was 


(d)  The  decreafe  in  the  violence  of  inflammatory 
difea.es  may,  perhaps  in  part,  be  afcribed  to  the  prefent 
improved  method  of  treating  them.  Moderate  evacua- 
tes, cool  air,  accfccnt  diet,  and  the  liberal  ufe  of  faline 
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was  praftifed,  with  fuccefs,  a  hundred  years  ago. 
The  experienced  Sydenham  makes  forty  ounces 
of  blood  the  mean  quantity  to  be  drawn,  in  the 
acute  rheumatifm ;  whereas  this  difeafe,  as  it  now 
appears  in  the  London  hofpitals,  will  not  bear 
above  half  that  evacuation.    Vernal  intermittents 
are  frequently  cured  by  a  vomit  and  the  bark, 
without  vensefectionj  which  is  a  proof  that,  at 
prefent,  they  are  accompanied  with  fewer  fymp- 
toms  of  inflammation^  than  they  were  wont  to  be. 
This  advantageous  change  however  is  more  than 
counterbalanced,  by  the  introduction  of  a  numer- 
ous clafs  of  nervous  ailments,  in  a  great  meafure 
unknown  to  our  anceftors,  but  which  now  prevail 
univerfally,  and  are  complicated  with  almoft  every 
other  diftemper.    The  bodies  of  men  are  en- 
feebled and  enervated,  and  it  is  not  uncommon  to 
obferve  very  high  degrees  of  irritability,  under  the 
external  appearance  of  great  ftrength  and  robuft- 
nefs.  The  hypochondria,  palfies,  cachexies,  drop- 
fies,  and  all  thofe  difeafes,  which  arife  from  laxity 
and  debility,  are  in  our  days  endemic  every  where ; 
and  hyfterical  affections,  which  ufed  to  be  peculiar 
to  the  women,  as  the  term  indicates,  now  attack 
both  fexes  almoft  indifcriminately.  It  is  evident,  that 

and  antimonial  medicines,  are  better  adapted  to' check 
the  progrefs  of  fevers,  than  copious  bleedings,  ftimula- 
ting  purgatives,  a*d  profufe  fweats,  excited  by  thcriaca 
or  mithridate. 

io 


ASTRINGENTS,  &c.  85 

fo  great  a  revolution  could  not  be  effected,  without 
the  concurrence  of  many  caufes ;  but  amongft 
thefe,  I  apprehend,  the  prefent  general  ufe  of  tea 
holds  the  firft  and  principal  rank.  The  fecond 
place  may  perhaps  be  allotted  to  excefs  in  fpiritu- 
ous  liquors.  This  pernicious  cuftom,  in  many 
inftances  at  leaft,  owes  its  rife  to  the  former, 
which  by  the  lownefs  and  deprefllon  of  lpirits  it 
occafions,  renders  it  almoft  neceffary  to  have  re- 
courfe  to  what  is  cordial  and  exhilerating.  And 
hence  proceed  thofe  odious  and  difgraceful  habits 
of  intemperance,  with  which  too  many  of  the  fofter 
fex,  of  every  degree,  are  now,  alas !  chargeable. 

From  the  twenty-feventh  and  twenty-ninth 
experiments,  it  appears,  that  green  and  bohea 
tea  are  equally  bitter,  ftrike  precifely  the  fame 
black  tinge  with  green  vitriol,  and  are  alike 
aftringent  on  the  fimple  fibre.  From  this  exaft 
fimilarity  in  fo  many  circumftances,  one  mould 
be  led  to  fuppofe,  that  there  would  be  no  fenfible 
diverfity  in  their  operation  on  the  living  body. 
But  the  fact  is  otherwife.  Green  tea  is  much 
more  fedative  and  relaxant  than  bohea ;  and  the 
finer  the  fpecies  of  tea,  the  more  debilitating  and 
pernicious  are  its  effects,  as  I  have  frequently 
obferved  in  others,  and  experienced  in  myfelf  ( e). 

This 

(t)  I  have  now  under  my  care  a  lady,  of  a  mod 
dilicate  conftitution,  who  has  been  long  fubjedl  to  a 
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This  feems  to  be  a  proof  that  the  mifchiefs, 
afcribed  to  this  oriental  vegetable,  do  not  arife 
from  the  warm  vehicle,  by  which  it  is  conveyed 
into  the  ftomach,  but  chiefly  from  its  own  pe- 
culiar qualities  (f).  And  thefe  qualities  pro- 
bably accompany  the  highly  flavoured  parts  of 
the  leaves,  and  depend  upon  the  nicety  and  care 
obferved  in  the  collection  and  preparation  of 
them.  When  frefh  gathered,  they  are  faid  to 
be  narcotic,  and  to  diforder  the  fenfes ;  and  the 
Chinefe  cautioufly  abflain  from  the  ufe  of  them, 
till  they  have  been  kept  for  twelve  months  (g). 

It 

frofiwv'ium  menjtum,  to  frequent  diarrheas,  and  to  copious 
and  fuddcn  difcharges  of  urine.  Bohea  tea,  of  a  mo- 
derate degree  of  ftrength,  feldom  fails  to  check  the 
catamenia,  and  fhe  has  ufed  it  for  this  purpofe  ten  or 
twelve  months.  Green  tea,  whenever  fhe  drinks  it, 
produces  tremors,  anxiety,  and  a  large  flux  of  urine, 
which  fhe  voids  in  the  quantity  of  two  or  three  pints  at 
once.  The  bladder  is  not  over  diflended,  previous  to 
the  difcharge  ;  but  flie  feels,  (to  ufe  her  own  expreflion) 
as  if  the  urine  flowed  from  all  parts  of  her  body  to  the 
kidneys,  during  the  time  of  micturition.  It  fhould  be 
remarked,  that  this  lady  never  ufes  bohea  tea,  but  at 
a  particular  period,  medicinally. 

(f)  The^e  infufum,  nervo  mufculove  ranae  admotum, 
vires  motrices  minuit,  perdit.  Smith,  Tentamen  Inaug. 
de  adtione  mufculari,  p.  46,  exp.  36. 

CgJ  Neumann's  Chemiftry,  p.  376. 

A  gentleman  of  veracity,  who  commanded  an  Ealt. 

India 
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lc  is  remarkable  that  only  one  fpecies  of  the  tea 
plant  is  yet  difcovered,  and  that  all  the  varieties 
of  this  dietetic  article  of  commerce,  are  owing 
eidier  to  the  difference  of  climate,  or  to  the 
diverfity  in  the  method  of  curing  it.  The  fine 
green  teas,  which  are  the  firft  crop  of  the  Ihrub, 
are  gathered  with  the  utmoft  caution,  and  dried 
with  the  gendeft  heat,  that  their  perilhabk  fla- 
vour may  be  preferved.  The  bohea  teas  are 
more  haftily  exficcated,  and  even  (lightly  parched 
over  the  fire,  by  which  they  acquire  that  brown 
colour  .  which  diftinguifhes  them.  And  as  their 
more  volatile  parts  are  diffipated  by  this  ma- 
nagement, they  become  proportionably  lefs  inr- 
jurious  to  the  nervous  fyftem. 

An*  ingenious  phyfician,  who  has  done  me  the 
honour  to  adopt  my  fentimente,  and  to  quote  my 
arguments  againfl  the  ufe  of  tea,  in  his  Inaugural 
Differtation,  publifhed  at  Leyden,  1769,  has 
confirmed  my  teftimony,  by  the  following  experi- 
ments (b).    cc  He  injected  into  the  cavity  of  the 

abdomen, 

India  fhi p  feveral  voyages  to  China,  fays  that  the  Chinefe 
rarely  drink  the  green  tea;  and  that  thofe,  who  drink  it 
to  excefs,  are  thrown  thereby  into  a  diabetes,  or  become 
tabid,  and  die  emaciated. 

Fid.  Med.  Mufeum,  vol.  II.  p.  51. 

(h)  Dissertatio  Mcdica  Inaugularis,  fiftens  Obfcr- 
vationes  ad  vires  Theae  pertinentcs,  audlore  J.  C.  Lett- 
fora.    As  this  Diflcrtation  is  probably  but  in  few  hands, 

G  4  the 


88 


EXPERIMENTS  ON 


abdomen,  and  into  the  cellular  membrane  of  a 
frog,  about  three  drachms  of  a  highly  fcented 

and 

the  following  extrafts  from  it,  which  contain  his  expe- 
riments at  large,  may  not  be  unacceptable  to  my  learned 
reader. 

Experimentum  I.  Sumpfi  infufionis  These  viridis, 
&  Boheae,  liqnoris  poll  diftillationem  fuperftitis ;  nec 
non  aqua?  fimplicis  cujuflib*et  sequalem  quantitatem,  & 
in  quemlibet  liquorem,  in  vafe  fuo  contentum,  immifi 
drachmas  duas  carnis  bovis,  ante  duos  dies  ma&ati. 

Caro  bovina,  immerfa  in  aquam  fimplicem,  poll  qua- 
draginta  ofto  horas  corrupta,  putridaque  devenerat ; 
dum  portiones  carnis  in  reliquas  tres  Thex  infufiones 
immiflse,  poll:  feptuaginta  demum  horas  putredinis  in- 
dicia monllrabant. 

Experimentum  II.  Viridis  atque  Bohes  Thea», 
faturatis  infufionibus  addidi  aequales  portiones  falis. 
martis,  &  protinus  utrumque  infufum  colorem  asqualem, 
profunde  nigrum,  adquirebat. 

Ex  enarratis  experimentis  tuto  concludere:licet,  Theam 
&  viridem  &  Boheam  manifefta  virtute  antifeptica,  ac 
adftringente  in  fibris  mortuis,  &  vi  vitali  carentibus, 
gaudere  ;  verumtamen  propria,  et  etiam  aliorum,  expe- 
rientia  edoftus,  certus  fcio,  earn,  in  ventriculum  in- 
geitam,  praefertim  in  fubjeftis  tenerioris  &  delicatioris 
compagis  folidae,  infignem  poteftatem  relaxantem  ex- 
ferere. 

I .  Potum  hunc  ufitatum  forma  aquas  calida?,  aut  fer- 
vidas,  fumendi  mos  invaluit,  &  inde  nonnulli  deducere 
voluerunt  efFedlum,  atque  vim  debilitantem  potius  huic 
vehiculo,  quam  herbas  ipli  tribuendam  efle.  Verum 
enimvero  omnia  experimenta,  curiofius  capta,  in  eo 
confentiunt,  quod  Thea  viridis,  &  prascipue  ilia,  qua; 

fubtiliffimum, 
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and  pellucid  liquor,  exhibiting  no  figns  of  aftxin- 
gency,  nor  of  oil  floating  on  its  furface,  which  had 

been 

fubtiliffimum,  atque  maxime  penetrabilem,  fpargit  odo- 
rem,  multo  majori  grada  Tirtutem  relaxantem,  quam 
Thea  Bohea  difta,  prieftet.  Id  quod  animum  miht 
addidit  inveftigationes  inceptas  ulterius  atque  plenius 
profequendi. 

2.  Hoc  fine  libram  dimidiam  herbae  These  viridis  op- 
tima notae,  &  admodum  fragrantis,  cum  aqua  fimplici 
diftillavi,  atque  aquae  infigniter  odoratae,  pellucidae,  un- 
ciam  unam,  quae  nullum  oleum  in  fuperficiem  excu- 
tiebat,  neque  ulla  virtutis  adftri&ivae  exhibuit  indicia, 
elicui. 

3.  Earn  partem  liquoris,  quae  finito  ftillicidio  in  vafe 
diftillatorio  remanfit,  ad  extradti  confiftentiam  evaporavi, 
quod  levem  odorem,  attamen  faporem  valde  amarum 
adftringentemque  habebat.  Extrafli  adquifiti  copia 
uncias  quinque  totidemque  drachmas  aequabat. 

Experimentum  III.  In  abdominis  cavitatem,  at- 
que membranam  cellulofam  ranae  injeci  circiter  tres 
drachmas  aquae  fUllatitias  odoratas.  (No.  2.)  Poftviginti 
minuta  alterum  ranae  crus,  feu  pes  pofterior,  multum 
adficiebatur,  dum  parum  mobilitatis,  aut  fenfibilitatis, 
monftrabat,  quae  adfettio  per  quatuor  horas  perfeverabat, 
&  rana  in  ftatu  torpido  infenfili  univerfali  ultra  novem." 
horas  manebat,  donee  gradatim  ad  priflinum  vigorem 
rediret. 

Simili  ratione  liquorem  a  diftillatione  Theae  viridis 
(No.  2.)  fuperftitem,  atque  ulteriori  evaporatione  magis 
concentratum  injeci,  fed  inde  nullum  effedtum  fenfi- 
bilem  induftum  vidi. 
Experimentum  IV.  Nervis  Ifchiaticis  ranae denuda- 
atque  cavitati  abdominis,  aquam  ftillatitiam  fragran- 
tem  (No.  2.  &  Exp.  III.)  adplicui,  intra  dimidiam  horam 

extremitates 
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been  diftilled  from  half  a  pound  of  fine  hyfon 
tea.  In  twenty  minutes  the  hinder  extremities 
.  of  the  frog  were  ftrongly  affected,  and  continued 
fo  four  hours,  whilft  the  animal  remained  in  a 
torpid  infenfible  ftate  upwards  of  nine  hours, 
and  then  recovered  by  degrees  its  former  vigour. 
He  made  the  fame  experiment  with  the  refiduum, 
left  after  diftillation,  which  produced  no  fenfible 
effed. 

{f  He  applied  to  the  ifchiadic  nerves  of  a  frog, 
when  laid  bare  by  diffeftion,  and  to  the  cavity  of 
the  abdomen,  the  fame  fcented,  diftilled  liquor 

extremitates  pofteriores,  penitus  paralytica  infenfilefquc 
deveniebant,  &  poll  horae  circiter  fpatium  rana  vivere 
defiit. 

Liquorem  a  diftillatione  refidnum  No.  2.  &  Exper. 
III.)  eadem  ratione  alii  rans  admovi,  fed  nullos  inde 
natos  obfervarc  potui  effeclus  fedantes,  immo  virtutem 
magis  ftimulantem,  quam  fedativam,  praertare  videbatur. 

Extraftum  (No.  3.)  in  aqua  folutum,  &  fub  iifdem 
conditionibus,  iifdem  partibus  admotum,  nullum  effec- 
tum  fenfibilem  prqduxit. 

4.  Experimenta  haec  enumerata  nullis  commentariis 
egent.  Extra  omnem  dubitationis  aleam  ponete  viden- 
tur,  quod  effectus  Theae  fedativus  &  relaxans  a  princi- 
pio  odorato,  volatili,  aromatico,  potius,  quam  ab  aqua 
calida  dependeat.  (No.  1)  Non  pauca  utriufque  fexus 
fubjetta  mihi  innotuerunt,  quae  maxima  moleftia  & 
anxietate  torquebantur,  quotiefcumque  unum  tantum 
poculum  infufi  Theae  potaverant;  quae  tamen,  confortio 
gratificandi  ergo,  aquam  calidam,  loco  &  more  infu- 
fionis  Theae,  fine  ullo  effedtu  incommodante  hauferunt. 

mentioned 
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mentioned  above.  In  half  an  hour  the  hinder 
extremities  became  totally  paralytic,  and  about 
an  hour  afterwards  the  frog  died.  The  refiduum, 
after  diftiilation,  was  applied  to  another  frog 
under  the  fame  circumftances,  but  feemed  to 
produce  rather  an  aftridtive  and  ftimulating, 
than  narcotic  effect.  He  prepared  an  extract 
from  this  refiduum^  which  being  diflblved  in 
water,  and  ufed  in  a  fimilar  manner,  had  no 
vifible  operation." 

These  experiments  mew,  that  the  perni- 
cious effedts  of  tea  depend  on  its  more  volatile 
parts,  which  are  diflipated  in  a  great  degree  by 
long  keeping,  by  hafty  drying,  or  by  reducing 
it  to  the  form  of  an  extracl.  I  have  feen  and 
tafted  of  fuch  an  extracl,  made  in  the  Eaft 
Indies,  which,  though  bitter  and  aftringent,  was 
by  no  means  unpalatable.  A  preparation  of 
this  kind,  dhTolved  in  hot  water,  would  be  a 
good  fubftitute  for  the  leaves  of  the  tea  plant. 

But  however  cogent  the  objections  may  be, 
againft  the  general  and  too  frequent  ufe  of 
.tea,  it  muft  be  acknowledged,  that  it  is 
capable  of  being  applied  to  veiy  important, 
medicinal  purpofes.  .  From  its  fedative  power, 
and  the  weaknefs  which  it  fuddenly  induces, 
it  might  be  adminiftered  with  advantage  in  ardent 
and  inflammatory  fevers,  in  order  to  abate  the 
force,  and  lefien  the  inordinate  aftion  of  the  vis 

vita. 
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vita.  In  fuch  cafes  it  fhould  be  given,  either 
in  fubftance,  or  in  ftrong  infufion ;  and  befides 
allaying  the  troublefome  fenfations  of  heat  and 
thirft,  which  are  the  conftant  concomitants  of 
thofe  diftempers,  it  would  probably  ferve  as  a 
good  fubftitute  for  fome  of  the  ufual  evacuations. 
And  thus  inftead  of  producing  watchfulnefs, 
which  is  a  common  effect  afcribed  to  it  in  weak 
habits,  it  would  in  all  likelihood  prove  the  fafeft 
and  moft  falutary  opiate.  After  a  full  meal, 
when  the  ftomach  is  oppreffed,  the  head  pained, 
and  die  pulfe  beats  high,  tea  is  a  grateful  diluent, 
and  agreeable  fedative.  And  as  ftudious,  feden- 
tary  men  are  particularly  fubject  to  indigeftion 
and  the  head  ach,  it  is  on  this  account  juftly 
{tiled  "  the  poet's  friend."  Other  ufes,  to  which 
tea  is  applicable,  might  eafily  be  pointed  out ; 
but  I  have  already  made  too  long  a  digreflion. 

The  twenty-ninth  experiment  affords  a  further 
proof,  that  the  aftringent  parts  of  die  cortex  are 
as  well  extracted  by  maceration  as  by  decoction. 
But  I  am  inclined  to  think  from  this,  and  many 
other  trials,  that  the  aftrictive  quality  of  this 
medicine  is  not  fo  great  as  it  is  commonly  reputed 
to  be :  and  confequently  the  prejudice  entertained 
againft  the  ufe  of  it,  in  cafes  where  powerful 
aftringents  are  fuppofed  to  be  contraindicated,  is 
without  fuflicient  foundation.  Thus  it  hath  been 
a  commonly  received  rule,  not  to  exhibit  the  bark 

in 


ASTRINGENTS,  &c.  93 

in  intermictents,  before  the  difeafe  has  in  fome  mea- 
ilire  fpontaneoufiy  abated ;  and  then  to  adminifter 
it  only  in  the  intervals  of  the  fits  (b).    But  this 
extreme  caution,  as  it  took  its  rife  at  firft  from 
falfe  theory,  is  found,  by  later  experience,  to  be  in 
molt  inftances  unnecefiary;  and  the  cortex  is  now 
frequendy  given,  with  the  utmoft  fafety  and  fuc- 
cefs,  after  previous  evacuations,  not  only  at  the 
commencement  of  the  diforder,  but  even  juft 
before  the  acceffion  of  the  cold  fit.    This  was 
the  common  method  of  exhibiting  the  bark,  when 
it  was  firft  introduced  into  Europe  (i).  But 
Sydenham  informs  us,  that  not  long  after,  it  came 
into  difufe,  for  two  reafons;  Prima  quia  paucis 
boris  ante  adventum  paroxyfmi,  pro  recepto  id  tem- 
poris  more,  exhibitus  agrum  nonnunquam  e  medio 
tolleret.    Funeftior  hie  pulveris  exitus,  quamvis  op- 
pidb  rams,  medicos  tamen  paulo  cordatiores  ab  ejus 
Ufa  merito  retraxit.    Secundo  quia  ager  ope  pul- 
veris, a  paroxyjmo  alias  invafuro  liber atus,  quod  pie - 
rumque  eveniebat,  tamen  intra  dies  14-  recidivam 
ut  plurimum  pateretur,   in  morbo  Jcilicet  recenti, 

(h)  Curawdum  eft  ante  omnia  ne  pnemature  nimis 
hie  cortex  ingeratur,  ante  fcilicet  quam  morbus  fuo  fe 
marte  aliquantifper  protriverit. 

Sydenham.  Opera,  -p.  57. 

(i)  Tho.  Bartholin.  Hift.  An  atom.  Medic.  Cent.  5, 
p.  108. 
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necdum  lemporis  curfu  Juoque  marte  committigato  (k). 
The  laft  obje&ion  would  have  been  obviated  by 
a  longer  ufe  of  the  bark ;  the  firft  is  totally  with- 
out foundation.  For  the  very  few  inftances  of 
mortality  (Sydenham  only  enumerates  two)  which 
immediately  fucceeded  the  exhibition  of  the  cortex, 
were  not  to  be  afcribed  to  the  operation  of  the 
powder,  but  to  the  violence  of  the  cold  fit,  which,  in 
all  likelihood,  would  have  carried  off  the  patients, 
had  no  medicine  been  adminiftered.  For  the 
natural  tendency  of  the  bark  is  to  moderate,  and 
not  to  increafe,  the  force  of  the  paroxyfms.  And 
fo  far  is  it  from  producing  obftru&ions,  when 
given  with  proper  precautions,  at  the  beginning 
of  intermittents,  that  it  effectually  prevents  them, 
by  putting  a  fpeedy  ftop  to  the  difeafe,  the  con- 
tinuance of  which,  in  weak  habits,  is  the  true  caufe 
of  their  formation.  "  I  am  convinced,"  fays  Mr. 
Cleghorn,  in  his  excellent  treatife  on  the  difeafes 
of  Minorca,  «  that  die  unhappy  metaftafes, 
"  which  fome  have  obferved  to  follow  the  ufe  of 
"  the  bark,  are  exceedingly  rare,  and  ought 
"  rather  to  be  afcribed  to  other  caufes,  than  to 
"  this  medicine.  And  I  will  venture  to  affirm, 
"  that  more  bad  confequences  enfiie  from  giving 
"  it  too  late  than  too  foon ;  proftration  of  flrength, 
"  fudden  death,  or  the.  molt  obftinate  chronic 

(I)  Sydenhami  Opera,  p.  265. 

"  difeafes, 
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« difeafes,  being  the  uiiial  effects  of  delay. 
«  Whereas  the  worft  that  commonly  happens, 
«  from  the  too  early  ufe  of  it,  is  that  it  does  not 
"  at  once  reftrain  the  paroxyfms  like  a  charm, 
"  without  any  fenfible  evacuation,  as  it  frequently 
"  does,  when  given  after  the  fever  has  arrived 
<c  naturally  to  its  height,  and  begins  to  decline  of 
"its  own  accord (n)"  In  another  part  of  his 
work,  the  fame  ingenious  and  accurate  writer 
obferves,  "  that  the  great  advantages,  which 
"  accrue  from  the  early  ufe  of  the  bark  in 
"  tertians,  are  that  it  invigorates  the  powers  of 
"  the  body,  prevents  or  removes  the  dangerous 
cc  fymptoms,  and  brings  on  a  crifis  foon,  and 
"  with  little  difturbance.  Inftead  of  fuppreffing 
"  any  beneficial  difcharge,  as  fome  have  arretted, 
"  we  daily  obferve  a  laudable  feparation  in  the 
"  urine  warm,  profufe,  univerfal  fweats ;  plentiful 
"  bilious  ftools  ■,  and  fometimes  the  haemorrhoids 
"  and  menfes  coming  on  after  it  has  been  ufed ; 
"  though  it  effectually  reftrains  the  colliquative 
"  night  fweats,  to  which  perfons,  weakened  by 
"  tedious  intermittents,  are  incident  foj."  Mor- 
ton, who  had  great  experience  of  the  innocence 
and  efficacy  of  the  cinchona,  frequently  prefcribed 
it,  without  premifing  any  evacuations ;  and  he 


(n)  Dif.  0f  Minorca,  p.  206. 
ft  J  Id.  p.  189,  190. 
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aflerts  that,  after  twenty-five  years  practice,  he 
never  knew  the  leaft  bad  confequence  enfue  from 
its  exhibition,  nor  had  ever  occafion  to  repent 
the  ufe  of  it.    Dr.  Lind  informs  iis  that,  for 
three  years  paft,  he  has  annually  prefcribed  up- 
wards of  one  hundred  and  forty  pounds  weight  of* 
bark,  and  never  obferved  any  bad  fymptoms 
which  could  with  propriety  be  afcribed  to  its 
ufe,  except  in  two  inftances ;  in  one  of  which 
it  was  fuppofed,  though  perhaps  without  fufficient 
foundation,  to  have  occafioned  an  obftruction  of 
the  menfes ;   in  the  other,  it  produced  a  fit  of 
fuffocation  in  an  afthmatic  patient,  probably  owing 
to  its  being  given  in  fubftance,  and  in  too  large 
a  dofe  (p).     A  celebrated  profeflbr  at  Vienna 
has  related  a  number  of  curious  cafes,  which 
fully  evince  the  fafety  and  efficacy  of  the  bark 
in  femitertian,  miliary,   and  malignant  fevers. 
Cortex  peruvianus,   vel  declarantc  fe  malignitate, 
aliquamdiu  poft  eruptionem  exanthemaium,  vel  cum 
ipfa  exanthemaium  eruptione,  vel  etiam  ante  erup- 
tionem eorum,  vel  ab  ipfo  morbi  principio,  illico 
fummo  cum  effetlu  datus  eft(q).    In  the  inocu- 
lated fmall-pox,  inftances  have  been  known  of 
fevere  ague  fits  attacking  perfons,  between  the  in- 

(p)  Vide  Lind  on  the  hot  Climates,  p.  204. 
(q)  Vide  De  Haen.  Rat.  Medend.  vol.  I.  p.  166,  264, 
265.  Paris. 
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fertion  of  the  variolous  matter,  and  the  eruption 
of  the  pock,  when  the  bark  hath  been  given  libe- 
rally and  with  fuccefs,  the  principal  bufinefs  in  the 
mean  time  fuffering  no  injury  or  interruption  (r J. 
And  in  the  confluent  fmall-pox,  a  very  free  ufe 
of  it  has  not  appeared,  in  a  variety  of  cafes,  to  have 
abated  the  fpitting  (s).  The  retroceffion  of  the 
morbid  acrimony,  in  the  meafles,  is  prevented  by 
nothing  more  powerfully  than  by  the  cortex,  which 
obviates  the  fecondary  fever,  allays  the  cough, 
and  continues  the  efflorefcence  on  the  fkin,  even 
to  the  twelfth  day :  Whilfl  the  dueafe  runs  through 
its  accuftomed  ftages  with  the  utmoft  regularity, 
and  creates  much  lels  difturbance  and  alarm  than 
ufual  (t). 

I  had  lately  under  my  care  a  patient,  who 
was  feized  with  an  intermittent,  whilft  he  laboured 
under  a  fevere  gonorrhoea.  The  bark  was  given 
him  in  large  quantity;  and  fo  far  was  it  from 
fupprefhng  the  difcharge,  that  it  evidently  in- 
creafed  it,  and  at  the  fame  time  diminifhed  its 
virulence.  The  late  Dr.  Whytt  informs  us  that 
he  fwallowed,  in  fixteen  days,  near  four  ounces  of 
it  in  fubftance,  when  he  laboured  under  a  catarrh- 

(r)  Vid.  Dimfdale  on  Inoculation,  p.  12;  <vid.  alfo 
the  Monthly  Review  for  Sep.  1766,  p.  189. 

($)  Medical  Tranfaftions,  vol.  I.  p.  469. 

(t)  Vid.  Dr.  Cameron's  Paper,  Med.  Mufeum,  p.  281. 

Vol.  I.  H  ©us 
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ous  cough,  without  feeling  any  bad  effects  from  its 
aftringent  quality.  In  a  tertian,  attended  with  a 
cough  and  fpitting,  after  the  ufe  of  vomits  and 
fome  pectorals,  he  prefcribed  the  cortex  in  the 
ufual  quantity,  without  the  breaft  being  any  way 
hurt  by  it.  And  he  had  repeated  experience  of 
its  virtues,  in  curing  a  hoarfenefs  after  the  meafles, 
when  unattended  with  a  fever,  or  difficult  refpi- 
ration.  In  the  hooping  cough  alfo,  when  given 
early,  he  found  it  one  of  the  beft  remedies  (u). 
The  bark  has  been  fuccefsfully  adminiftered,  in 
the  quantity  of  a  drachm  every  three  hours,  to  a 
woman  two  days  after  her  delivery,  without  lefien- 
ing  the  lochia ;  and  it  has  been  frequently  given  to 
others,  during  their  catamenia,  without  the  leaft 
interruption  of  them(%).  Thefe  facts  fuffici- 
ently  evince-the  common  apprehenfions,  concern- 
ing the  aftringent  quality  of  the  cinchona,  to  be 
groundlefs.  And  it  may  be  hoped,  that  all  fuch 
prejudices  againft  the  ufe  of  it  will  now  vanifh ; 
as  by  its  efficacy  in  the  cure  of  fcrophulous, 
glandular  tumours,  it  is  proved  to  be  even  a 
powerful  deobftruent. 

The  property  of  ftriking  a  black  colour  with 
green  vitriol  hath  been  afcribed  to  all  vegetable 
aftringents,  without  exception,  and  hath  hitherto 

(u)  Whytt  on  Nervous  Diforders,  p.  241. 
(x)  Medical  Transactions,  vol.  I.  p.  469« 

been 
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been  regarded  as  an  infallible  teft  of  their  aftrin- 
gency (y).  But  from  die  twenty-ninth,  thirtieth, 
and  thirty-firft  experiments,  it  is  evident,  that 
neither  the  one,  nor  the  other  are  ftriclly  and 
univerfally  true.  For  gentian  appears  to  be  en- 
dued with  no  inconfiderable  aftrictive  power,  and 
yet  the  infufion  of  it  fuffers  not  the  leaft  change 
from  the  addition  of  Jal  mortis.  On  the  contrary, 
the  infufion  of  rue  has  no  degree  of  aftringency  on 
the  dead  ribre,  and  yet  it  ftrikes  a  faint  black 
with  green  vitriol. 

The  action  of  acids  in  neutralizing  vegetable 
bitters,  as  defcribed  in  the  laft  fedion,  naturally 
led  me  to  try  their  effects  on  the  animal  bitters. 
For  this  purpofe,  I  procured  a  quantity  of  frefti 
ox-gall ;  but  being  prevented  for  feveral  weeks, 
by  various  avocations,  from  purfuing  my  experi- 
ments, I  found  the  gal!  at  the  end  of  that  term 
extremely  putrid.  This  accident  pointed  out  to 
me  a  train  of  inquiries,  fomewhat  different  indeed 
from  what  I  had  at  firft  propofed  to  myfelf,  but 
which  afterwards  appeared  to  be  much  more 

(y)  The  power  by  which  they  produce  this  blacknefs, 
fays  a  celebrated  chemift,  and  their  aftringency,  or  that 
by  which  they  contraft  an  animal  fibre,  and  by  which 
they  contribute  to  the  tanning  of  leather,  feem  to  depend 
upon  one  and  the  fame  principle,  and  to  be  proportional 
to  one  another. 

Lewis  Com.  Ph.  Tech.  p.  34S. 
^  2  interefting 
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interefting  and  important.  I  fhall  therefore  make 
no  apology  for  laying  before  the  reader  the  re- 
fult  of  them. 

Experiment  XXXIII.  Putrid  ox-gall,  dilu- 
ted with  water,  ftruck  a  green  colour  with  fyrup 
of  violets,  and  fenfibly  effervefced  with  oil  of 
vitriol,  became  turbid  and  of  a  light  yellow  colour. 
This  experiment  was  repeated  feveral  times,  and 
always  with  the  fame  fuccefs ;  fo  that  I  am  pretty 
confident  there  muft  have  been  fome  error  in  that 
trial  of  Dr.  Macbride's,  from  which  he  concludes, 
"  that  putrid  ox-gall  fliews  no  fign  of  alkali ;  it 
"  neither  effervefceth  with  acids,  nor  does  it 
«  change  the  colour  of  the  blue  juices ;  neither 
«  does  it  throw  down  any  precipitate  from  the 
"  folution  of  corrofive  fublimatefzj."  At  firft 
it  occurred  to  me,  that  the  miftake,  into  which 
this  very  ingenious  and  'accurate  experimentaiift 
hath  fallen,  might  arife  from  his  not  diluting  the 
gall  before  he  added  the  acid  j  by  which  the  latter 
would  be  fo  invifcated,  as  not  to  give  fufficiently 
evident  figns  of  effervefcence.  But  afterwards  the 
curious  obfervations  of  M.  Gaber  of  Turin,  con- 
cerning putrefaction,  fuggefted  to  me  a  ftill  more 
probable  fource  of  fallacy,  to  which  Dr.  Macbride 
was  expofed.  That  learned  Italian  hath  clearly 
proved,  « that  the  marks  of  alcalefcence,  in  putrify- 
"  ing  animal  fubftances,  are  greater  or  lefs,  or 

(z)  Macbride's  Eflavs,  p.  101. 

««  none 
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*  none  at  all,  according  to  the  time  the  experi- 
«  ment  is  made,  after  the  putrefaction  begins ; 
«  that  fuch  fubftances,  upon  their  fii-ft  putrefaction, 
"  do  not  effervefce  with  acids ;  that  afterwards 
«  they  effervefce  manifeftly  with  them ;  but  that 
"  at  length  they  ceafe  from  doing  it,  though  the 
<f  putrefaction  ftill  continues  (a )."  Now  it  is  not 
unlikely  that  Dr.  Macbride's  trial  on  the  ox-gall, 
was  made  either  before  the  volatile  alkaline  fait 
was  formed,  or  after  it  was  evaporated;  as  Sir 
John  Pringle  candidly  acknowledges  to  have 
happened,  in  his  experiments  on  putrid  fubftances. 

Experiment  XXXIV.  To  two  drachms  of 
putrid  ox-gall,  diluted  with  half  an  ounce  of 
water,  were  added  twenty  drops  of  ol.  vitriol. 
A  light  yellow  cloud  inftandy  formed  itfel£  and 
the  mixture  flighdy  effervefced  and  became  tur- 
bid: But  though  the  peculiar  fetor  of  the  gall 
was  jdeftroyed,  yet  it  emitted  a  ftrong  and  dis- 
agreeable fmell,  nor  was  its  bitter  tafte  entirely 
corrected.  Thirty  drops  rendered  the  mixture 
rather  fharp  to  the  tafte;  but  ftill  the  bitternefs 
was  perceptible :  Nor  did  forty  drops  entirely 
deftroy  it,  although  that  quantity  made  the 
mixture  very  four.    After  Handing  a  while,  it 

(a)  Vid.  Mifcellanea  Phil.  Mathem.  Societat.  Privat. 
Taarinenfis :  <vid.  alfo,  Pringle  on  the  Difeafes  of  the 
Army,  Append,  p.  125. 

H  3  afllimed 
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affumed  a  deep  green  colour,  a  fediment  gra- 
dually formed  itfelf,  which  in  twenty-four  hours 
fubfided  to  the  bottom  of  the  glafs,   and  left  . 
the  liquor  above  almoft  clear. 

Experiment  XXXV.  To  the  fame  quantity 
of  putrid  gall  and  water,  as  in  the  former  experi- 
ment, were  added  forty  drops  of  white  wine 
vinegar.  The  putrid  fetor  was  entirely  deftroyed, 
and  no  other  difagreeable  fmell  was  produced 
in  its  room.  The  mixture  became  turbid,  but  in  a 
lefs  degree  than  the  former  with  the  oil  of  vitriol ; 
and  the  effervefcence  was.  likewife  much  more 
obfcure.  Sixty  drops  of  vinegar  feemed  nearly 
to  neutralize  the  gall.  For  though  fome  fmall 
degree  of  bitternefs  remained,  it  was  very  trifling, 
and  by  no  means  unpalatable. 

Experiment  XXXVI.  To  a  third  glafs  of 
gall  and  water,  mixed  together  in  the  above- 
mentioned  proportions,  were  added  forty  drops 
of  juice  of  lemons.  The  mixture  became  turbid, 
but  the  putrid  fmel!  was  not  perceptibly  covered. 
A  hundred  and  twenty  drops  neutralized  the 
mixture,  entirely  correcting  both  the  odour  and 
tafte.  c 

i.  From  thefe  experiments  may  be  deduced, 
the  great  utility  of  acids,  in  all  difeafes  which 
either  proceed  from,  or  are  accompanied  by  a 
redundance  and  depravation  of  die  bile.  And 
this  feems  to  be  the  cafe  with  moft  autumnal 

fevers, 
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fevers,  and  in  general  with  the  epidemics  of  all 
hot  countries,  elpecially  where  heat  and  moifture 
are  conjoined.  For  the  former  promotes  the 
generation,  and  the  latter  the  putrefaction  of 
the  bile.  I  have  been  aflured,  fays  Dr.  Biyan 
Robinlbn,  by  a  very  knowing  butcher,  that 
animals  have  leaft  bile  in  January,  and  moft  in 
Julyfb ).  And  Hippocrates'  hath  obferved, 
ALftate  Janguis  adhuc  viget,  Jed  et  bilis  exaltatur 
per  aftatem  etiam  ac  antumnum  bile  corpus  abundat ; 
autumno  autem  atra-bilis  plurima  eft  et  fortiffima( c ). 
Mr.  Cleghorn,  in  his  account  of  the  difeafes  of 
.Minorca,  informs  us,  that  he  examined,  the 
bodies  of  near  a  hundred  perfons,  who  died  of 
tertian  fevers,  and  that  he  conftantly  found  the 
i-ejica  fellea,  and  the  ftomach  and  interlines 
overflowing  with  bilious  matter  (d).  The  tefti- 
mony  of  Profper  Alpinus  likewife,  ftrongly  con- 
firms the  truth  of  this  obfervation.  He  fays, 
Alexandria  autumno  grajjantur  febres  peftilentes 
mv.lice  lethales,  qua  fere  quamplurimos  invadunt. 
His  vero  notis  pleraque  dignojeuntur :  In  principio 
ciiim  vomitus  multis  bilioji  ac  virulenti  obfervantur, 
a  quibus  cibum  ajfumptum  continere  nequeunt, 
affiduifque  corporis  agitationibus,  inquietudinibufqitc 
vexantur,  ftomachique  angore  anguntur.    In  plerij- 

(b)  Robinfon  on  the  Operation  of  Medicines,  p.  48. 

(c)  Hippocrates  lib.  de.  Nat.  Horn.  feci.  14.. 

(d)  Dif.  cf  Minorca,  p.  165. 

H  4  que 
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que  etiam  obfervantur  multa  Jympomatica  dejec- 
t tones  liquids,  biliofe,  varies,  admodum  agre 
denies  Jive  fcetentes  (d).  The  yellow  fever  of  the 
Weft  Indies  is  always  at  the  beginning  attended 
with  great  ficknefs,  violent  reaching,  and  a 
copious  difcharge  of  bile.  The  vomiting  recurs 
at  fliort  intervals,  often  becomes  almofl  inceflant, 
and  an  incredible  quantity  of  bile  is  fometimes 
thrown  up  in  a  few  hours  (e). 

i.  The  difference  between  the  adtion  of  mi- 
neral and  vegetable  acids  on  putrid  gall,  as 
evidenced  in  the  preceding  trials,  is  deferving  of 
particular  notice.  From  the  ignorance  of  this 
diftinction,  or  want  of  attention  to  it,  I  believe 
the  elixir  of  vitriol  is  often  exhibited,  when 
vinegar,  or  the  four  juices  of  vegetables,  would 
be  much  more  ferviceable.  For  though  it  is 
the  common  property  of  all  acids,  to  correal  the 
putrid  acrimony ;  yet  the  power  of  fvoeetening 
it,  feems  to  be  peculiar  to  thofe  of  the  vegetable 
clafs.  And  as  they  are  mildly  aperient  at  the 
fame  time,  they  will  not  only  neutralize  the 
feptic  colluvies,  which  in  fome  difeafes  lodges  in 
the  ftomach  and  flexure  of  the  duodenum,  but 
will  alfo  gendy  tend  to  evacuate  it;  an  advan- 
tage not  to  be  expected  from  the  mineral  acids. 

(d)  Alpinus  de  Median. iEgypt.  lib.  I.  cap.  14.  p.  51. 

(e)  Vide  Hillary's  Obferv.  on  the  Dif.  of  Barbadoes  : 
Vide  alfo  BifTet's  Medical  EfTays  anjd  Obfervations. 

3.  Mr. 
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j.  Mr.  Browne  Langrish,  in  his  Modern 
Theory  and  Practice  of  Phytic,  relates  the  cafe 
of  a  poor  man  who,  after  eating  heartily  of  ftale 
mutton,  which  he  bought  on  account  of  its 
cheapnefs,  was  affedted  with  vomiting  and  purg- 
ing to  a  ftrange  degree,  and  in  all  refpects  feemed 
as  if  he  had  been  poifoned.  Vinegar,  diluted 
with  water,  contributed  more  than  any  other 
medicine  towards  his  cure. 

4.  A  table  spoonful  of  the  juice  of  lemons, 
unmixed  with  any  thing,  is  faid,  by  an  ingenious 
writer,  (f)  to  have  repeatedly  proved  a  certain 
cure  for  a  palpitation  of  the  heart,  after  many  of 
the  medicines,  called  antihyfteric,  had  been  tried 
in  vain.     This  effecl  he  afcribes  to  an  uncom- 
mon difpofition  in  the  nerves  of  the  ftomach. 
But  I  think  it  is  not  improbable,  that  the  com- 
plaint proceeded  from  bilious  acrimony,  which 
the  vegetable  acid  corrected  and  neutralized. 
This  conje£bure  is  confirmed  by  a  fimilar  cafe, 
which  Dr.  Billet  hath  related,  of  a  middle  aged 
gentleman,  who  had  a  palpitation  of  the  heart, 
accompanied  with  fome  fymptoms  of  the  jaundice, 
and  who  was  completely  cured  by  drinking, 
every  evening,  weak  rum  punch,  acidulated  with 
the  juice  of  Seville  Oranges,  (g) 

(f)  Whytt  on  Nerv.  Diforders,  p.  372. 

(g)  Biflet'9  Medical  Eflays  and  Obferv.  p.  254. 

5.  I  HAVE 
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5.  I  have  been  lately  informed,  by  an  inge- 
nious practitioner,  that  he  has  feen  four  cafes  of 
a  luppreflion  of  urine,  fuppofed  to  arife  from 
gravel  in  the  kidneys,  almoft  inftantly  removed 
by  the  juice  of  lemons.  Not  long  after  taking 
it,  the  patient  voided  a  quantity  of  fabulous  mat- 
ter. In  one  cafe,  a  very  painful  chordee  accom- 
panied the  complaint,  which  immediately  yielded 
to  the  fame  medicine.  All  the  patients  were 
of  bilious  habits,  and  it  is  probable,  the  lemon 
juice  refolved  the  fpafms  of  the  urinary  paffages, 
by  correcting  fome  putrid  acrimony  in  the  fto- 
mach,  or  by  producing  a  grateful  fenfation  in 
that  organ.  Sydenham  recommends  the  juice 
of  lemons,  joined  with  manna,  as  a  remedy  for 
the  gravel,  and  found,  in  his  own  cafe,  that  it 
rendered  the  purgative  quicker  in  its  action,  and 
more  agreeable  to  his  ftomach. 

6.  From  the  effect  of  acids  on  die  gall,  we 
may  infer  the  reafon  why  the  immoderate  ufe  of 
them  fo  much  impairs  digeftion.  The  bile,  in 
its  natural  ftate,  is  a  faponaceous  fluid,  abfo- 
lutely  neceflary  to  chylification ;  and  whatever 
weakens  its  powers,  muft  proportionably  injure 
the  due  concoction  and  affimilarion  of  our  food. 
Hence  the  body  is  deprived  of  its  proper  nourifh- 
ment  and  fupport,  the  blood  becomes  vapid  and 
watery,  and  a  fatal  cachexy  unavoidably  enfues. 
This  has  been  the  melancholy  lot  of  many  un- 
fortunate 
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fortunate  perfons,  who,  in  order  to  reduce  their 
exceflive  corpulency,  have  indulged  tiiemfelves 
in  the  too  liberal  ufe  of  vinegar. 

7.  It  is  not  improbable  that  the  acidities,  to 
which  infants  are  peculiarly  fubje<5t,  arife  as  much 
from  the  weaknefs  of  their  biliary  fecretions,  as 
from  the  acefcency  of  their  food.  The  liver  of 
a  child  is  extremely  lax,  in  its  texture,  and  with 
relpect  to  his  bulk,  is  much  larger  than  the  liver 
of  an  adult:  Hence  the  fecretions  of  the  one 
will  be  proportionably  greater  than  the  fecretions 
of  the  other.  But  though  die  bile  flows  copi- 
oufly,  yet  the  powers  of  nature,  in  the  flare  of 
infancy,  are  too  feeble  for  its  due  preparation ; 
and  it  is  a  mere  watery,  inert  fluid,  unfit  for 
neutralizing  thofe  acidities,  which  in  the  more 
advanced  ftages  of  life,  it  is  one  part  of  its  office 
to  correct.  And  this,  I  apprehend.,  is  a  princi- 
pal caufe  of  their  redundancy  in  the  prima  via  of 
children. 

The  frequent  opportunities,  which  the  pre- 
ceding courfe  of  experiments  afforded  me,  of 
obferving  the  effects  arifing  from  the  combination 
of  green  vitriol  and  aftringents,  naturally  led  me 
to  examine  into  the  principles  of  ink.  And  as 
the  fubject  is  not  only  curious  in  itfelf,  but  alfo 
interefting  and  important,  from  its  relation  to  the 
arts  of  dying  and  ftaining  black,  I  was  induced  to 
inftitute  a  new  fet  of  trials,  in  order  to  the  more 

clear 
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clear  and  accurate  inveftigation  of  it.  That  a 
folution  of  vitriol  ftrikes  a  deep  black,  with  vege- 
table aftringents,  is  a  fact  univerfally  known ; 
but  Dr.  Lewis  is  almoft  the  only  chemift  who 
hath  attempted  to  explain  it.  He  is  of  opi- 
nion that  the  colouring  matter  of  ink  is  iron, 
extricated  from  its  acid  in  a  highly  attenuated 
or  divided  date,  and  combined  with  a  pecu- 
liar fpecies  of  matter  contained  in  aftringent 
vegetables.  Acids,  he  fays,  deftroy  its  black- 
nefs,  by  redifiblving  the  ferrugineous  parti- 
cles ;  and  alkalis,  by  uniting  with  the  aftrin- 
gent matter,  and  precipitating  the  iron, 
nearly  in  the  fame  ochrey  Hate,  as  they  do 
from  the  fimple  acid  folutions  of  the  me- 
tal (h  ). 

But  from  the  following  experiments,  I 
think  it  will  fully  appear  that  this  very  inge- 
nious and  ufeful  chemift  is  miftaken ;  and 
that  the  colouring  matter  of  ink  is  iron,  not 
extricated  from,  but  in  combination  with 
an  acid. 

Experiment  XXXVII.  To  half  an  ounce 
of  the  decoction  of  galls,  was  added  one 
grain  of  Jal  martis :  An  inky  blacknefs  fuc- 
ceeded.  Sixty  drops  of fp.  c.  c.  vol.  difcharged 
the  black,  and  rendered  the  liquor  thick,  and 

(b)  Lewis  Comm.  Ph.  Tech.  p.  348. 

brown 
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brown,  coloured.  A  hundred  and  twenty- 
drops  of  oil  of  vitriol  reltored  the  blacknefs  j 
two  hundred  again  difcharged  it,  and  gave 
the  ink  a  yellow  call,  incling  to  green.  This 
experiment  is  illuftrated  by  the  following 
one. 

Experiment  XXXVIII.  One  grain  of 
»reen  vitriol  was  diffolved  in  half  an  ounce  of 
fpring  water  :  Forty  drops  of  Jp.  c.  c.  vol.  were 
added  j  a  greenifh  yellow  fediment  formed 
itfelf,  and  prefently  fubfided  to  the  bottom 
of  the  glafs,  with  little  white  flakes,  which 
I  at  firft  judged  to  be  calcareous  earth,  fepa- 
rated  from  the  fpring  water  by  means  of  the 
volatile  alkali.  But  the  Jp.  c.  c.  vol.  mixed 
with  the  fame  water,  produced  no  precipitation. 
Oil  of  vitriol  was  then  dropped  in,  to  the 
point  of  faturation.  When  the  effervefcence 
ceafed,  the  whole  fediment  was  redifTolved, 
and  the  mixture  became  quite  clear. 

Experiment  XXXIX.  A  piece  of  po- 
lifhed  iron  was  immerfed  in  a  cold  infufion 
of  the  bark,  made  with  diftilled  water.  In 
three  hours,  the  liquor  was  juft  perceptibly 
tinged  with  black.  The  piece  of  iron  was 
then  taken  out,  wiped  cleaD,  and  again  im- 
merfed in  another  infufion  of  the  cortex,  of 
equal  ftrength  with  the  former,  made  with 
common  fpring  water.     In  lefs   than  two 

hoursj 
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hours,  the  infufion  aflumed  a  deep  purple 
colour,  and  the  fluid  in  contact  with  the  iron 
was  of  an  inky  blacknefs. 

This  experiment  clearly  proves,  that  an 
acid  is  necefiary  to  the  formation  of  ink. 
Spring  water  is  generally  impregnated  with 
fome  of  the  mineral  acids,  in  combination 
either  with  certain  metallic  fubftances,  the 
foflil  alkali,  or  calcareous  earth.  The  water, 
employed  in  this  trial,  contained  a  confider- 
able  portion  of  felenitic  fait;  and  hence  it 
was  capable  of  diffolving  the  iron,  which  was 
immerfed  in  it,  and  of  forming  with  it  a  per- 
fect Jal  mortis.  This  fufficiently  accounts  for 
the  deep  purple  hue,  which  the  infulion  af- 
lumed. The  diftilled  water  was  either  not 
fufficiently  pure  (for  I  did  not  particularly 
examine  it)  or  the  cortex,  which,  like  all  other 
vegetable  fubftances,  is  of  an  acefcent  nature, 
communicated  to  it  a  flight  degree  of  acidity, 
by  which  the  iron  was  corroded,  and  a  faint 
and  fcarcely  perceptible  blacknefs  produced. 

Experiment  XL.  Three  or  four  drachms 
offal  martis  were  diffolved  in  half  a  pint  of  boil- 
ing water.  After  ftanding  a  few  days,  that  the 
ochre  might  precipitate,  the  folution  was  palled 
through  brown  paper.  The  filtered  liquor  was 
perfectly  clear,  difcovered  no  marks  of  acidity 
to  the  tafte,  and  ftruck  a  deep  black  with  the 
.  infufion 
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infufion  of  galls.  In  four  or  five  days  it  let  fall 
a  very  fine,  light,  yellow  fediment,  was  again 
palled  through  the  filter,  and  ftruck  as  before 
a  deep  black  with  the  infufion  of  galls.  I  did 
not  profecute  this  experiment  any  further ;  being 
fotisfied,  from  the  trial  I  had  made,  that  the  acid 
and  the  iron,  the  component  parts  of  green  vi- 
triol, are  not  fo  ealily  ieparated  from  each  other, 
as  is  commonly  fuppofed.  And  it  is  probable 
that  the  acid,  after  the  precipitation  of  the  ochre, 
ftill  retains  as  much  ferrugineous  matter,  as  is 
fufficient  to  faturate  it,  when  fo  much  diluted 
with  water. 

Experiment  XLI.  From  a  large  Copperas 
Work,  eftabliihed  near  Wigan,  I  procured  a 
quantity  of  the  yellow  ochre,  precipitated  from 
green  vitriol;  and  of  a  chocolate  coloured  pig- 
ment, made  by  expofing  the  ochre  to.fuch  a 
degree  of  heat,  as  is  fufHcient  to  feparate  the 
acid,  and  give  it  what  the  painters  term  a  body. 
Neither  the  ochre,  nor  the  pigment  were  at- 
tracted by  the  magnet,  a  proof  that  they  were 
both  in  a  ftate  of  calcination.  Three  grains  of 
the  ochre,  and  the  fame  quantity  of  the  choco- 
late coloured  pigment  were  added  to  two  glalfes, 
each  containing  half  an  ounce  of  a  decoction  of 
the  bark.  The  pigment  communicated  to  the 
decoction  its  own  peculiar  colour  ■,  but  die  yel- 
low ochre  ftruck  with  it  a  deep  purplim  black. 

Twenty 
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Twenty  drops  of  Jp.  c.  c.  vol.  made  no  change 
in  the  decoction  with  the  pigment ;  but  the 
other  inftantly  loft  its  black,  and  affumed  a  cho- 
colate colour,  exactly  refembling  that  of  the 
pigment. 

Experiment  XLII.  The  refult  of  the  lalt 
experiment  led  me  to  imagine,  that  an  alkali, 
dropped  upon  the  ochre,  would  render  it  brown 
by  abftracting  its  acid ;  and  on  the  contrary,  that 
oil  of  vitriol  added  to  the  chocolate  pigment, 
would  reftore  its  yellow  colour,  and  give  it  the 
property  of  ftriking  a  black  with  vegetable  aftrin- 
gents.  I  therefore  diffufed  four  grains  of  the 
ochre,  and  the  fame  quantity  of  the  pigment, 
in  two  glaffes  of  water.  To  one,  I  added  twenty 
drops  of  Jp.  c.  c.  vol.  to  the  other,  the  fame 
quantity  of  ol.  vitriol.  The  hartfhorn  immediately 
precipitated  the  ochre  in  fine,  light  flakes,  but 
did  not  either  effervefce  with  it,  or  alter  its  colour : 
The  acid  had  no  fenfible  effect  on  the  pigment. 
Thus  was  I  doubly  difappointed  in  the  ilFue  of 
this  experiment. 

Experiment  XLIII.  A  few  drachms  of  the 
yellow  ochre  were  well  mixed  with  four  ounces 
of  fpring  water.  As  foon  as  the  ochre  fubfided, 
the  liquor  above  was  carefully  poured  off,  and 
paired  through  common  filtering  paper  doubled. 
It  had  acquired  a  deep  orange  colour,  was  per- 
fectly tranfparent,  had  an  aluminous  tafte,  and 

was 
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was  remarkably  ftyptic  and  aftringent  in  die 
mouth.  A  drachm  of  it  ftruck  a  deep  green, 
inclining  to  black,  with  half  an  ounce  of  the 
bark  decoclion.  I  inftilled  twenty  drops  of /p.  c.  c. 
vol.  into  a  table-ipoonful  of  it :  No  effervefcence 
enfued,  but  a  very  copious,  flaky,  and  yellow 
fediment  was  inftandy  produced.  I  kept  the 
remainder  of  the  orange  coloured  liquor,  in  an 
open  glafs  veffel,  for  feveral  weeks,  without  ob- 
ierving  the  leaft  ochrey  precipitation,  or  any 
diminution  of  its  tranfparency.  And  this  I 
apprehend  is  a  proof,  that  a  firm  and  lading 
combination  takes  place,  between  certain  pro- 
portions of  the  component  parts  of  green  vitriol. 

The  fame  ochre  was  macerated  in  frefti  portions 
of  water,  till  the  filtered  liquor  had  neither  tafte, 
colour,  nor  the  property  of  giving  the  leaft  black 
tinge  to  an  infufion  of  galls.  The.  ochre  was 
then  dried  by  a  very  gende  heat,  and  two  fcruples 
of  it  were  added  to  half  an  ounce  of  the  fame 
decodion  of  the  bark,  which  was  ufed  in  the 
former  experiments ;  but  no  change  of  colour 
enfued,  only  the  decoclion  aflumed  a  lighter 
yellow,  whilft  the  particles  of  the  ochre  floated 
in  it. 

Experiment  XLIV.     Spirit  of  hartmorn, 
dropped  into  a  folution  of  green  vitriol,  occafioned 
a  copious  precipitation,  but  no  effervefcence.  It 
cannot  be  alledged  therefore,  that  the  yellow  ochre 
*0L-  J  contains 
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contains  no  acid,  becaufe  it  doth  not  raife  a  fenfi- 
ble  ebullition  with  the  volatile  alkali. 

Thus  it  appears,  that  whatever  deprives  green 
vitriol  of  its  acid,  whether  it  be  heat,  the  addition 
of  an  alkali,  or  repeated  affufions  of  water,  de- 
ftroys  its  power  of  ftriking  a  black  colour  with 
vegetable  aftringents.  May  we  not  then  juftly 
conclude,  that  an  acid  is  effentially  neceflary  to 
this  property,  which,  it  is  more  than  probable, 
depends  upon  the  compofition  of  the  copperas  as 
a  mixt;  and  not  upon  either  of  its  conftituent 
parts  feparately  taken  ?  Ink  therefore  is  a  com- 
bination of  vitriolic  acid,  iron,  and  a  certain  pro- 
portion of  vegetable  aftringent  matter  (i).  But 
as  thefe  principles  bear  but  a  weak  relation  to  each 
other,  their  bond  of  union  is  eafily  diffolved,  and 
it  has  long  been  a  defideratum  in  chemiflry,  to 

(i)  An  ingenious  friend  (Dr.  Falconer  of  Bath) 
is  of  opinion,  that  a  double  elective  attraction  takes 
place  in  the  production  of  ink.  The  acid  forfakes 
the  iron  and  combines  with  the  vegetable  aftringent, 
feparating  from  it  the  phlogifton,  which  unites  with  the 
iron.  In  fupport  of  this  hypothecs  he  obferves,  I.  that 
mineral  aftringents,  fuch  as  earth  of  alum,  &c.  precipi- 
tate iron,  as  well  as  thofe  of  the  vegetable  clafs ;  but 
affording  no  phlogifton,  the  precipitate  is  in  an  ochrecus 
ftate.  2.  That  the  black  fediment  of  ink  is  eafily  folu- 
ble  in  acids,  whereas  the  calces  precipitated  by  alkalis 
are  of  very  difficult  folution,  owing  to  the  almoft  entire 
lofs  of  their  phlogifton.  For  a  perfect  calx  is  found  to  be 
abfolutely  infoluble. 

render 
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render  it  more  fixed  and  permanent.  Acids  by 
attracting  the  aftringent  matter,  with  which  it  is 
evident,  from  many  of  the  foregoing  experiments, 
they  have  a  ftrong  affinity,  difcharge  the  black 
vColour  of  ink.  Alkalis,  on  the  contrary,  decompofe 
it,  by  abflracting  the  acid  from  the  vitriol,  and 
precipitating  the  iron.  If  the  blacknefs  hath 
been  deftroyed  by  an  acid,  the  addition  of  an 
alkali  in  due  proportion  will  reftore  it,  and  vice 
verfa.  The  reafon  why  they  thus  counteract  each 
other's  effects,  is  too  obvious  to  require  an 
explanation. 


a  recapitulation  of  the 
Principal  Facts  ascertained  by  the 


2.  As  much  of  the  refin  of  the  bark  is  dif- 
folved  by  cold  maceration,  as  by  codtion. 

3.  Trituration  promotes  and  increafes  the 
folution  of  the  bark  in  water. 


preceding  Experiments. 


water. 


I  2 


4,  A  STRONG 
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4.  A  strong  infufion  of  die  bark  may,  by- 
means  of  triture,  be  prepared  with  great  expedition. 

5.  Quick  lime  neither  quickens,  nor  increafes 
the  folution  of  the  bark  in  water. 

6.  The  bark  will  not  yield  all  its  virtues 
cither  to  cold  water,  boiling  water,  or  rectified 
fpirit  of  wine,  nor  probably  to  any  other  men- 
ftruum  fingly  employed.  After  thirty  cold  ma- 
cerations, and  twenty-five  codions,  in  different 
portions  of  water,  each  refiduum,  though  perfe&ly 
infipid,  yielded  a  bitter  and  aftringent  tincture, 
when  digefted  in  rectified  fpirit  of  wine.  On  the 
contrary,  after  repeated  digeftions  in  rectified 
fpirit  of  wine,  when  that  menfiruum  acquired 
neither  tafte  nor  colour  from  the  bark,  cold  water 
extracted  from  it  a  manifeft  degree  of  aftringency. 

7.  Cold  water  is  a  more  powerful  folvent 
of  the  bark,  than  rectified  fpirit  of  wine.  But 
brandy  is  a  fcrongcr  folvent  than  water,  and 
rhenifh  wine  than  brandy. 

8.  The  decoction,  and  fnfusion  of  the 
Peruvian  bark  are  very  perifhable  preparations. 

9.  Acids,  bitters,  and  astringents  neutra- 
lize each  other,  forming  what  the  chemifts  term 
a  tertium  quid.  When  combined  together  in  due 
proportion,  their  tafte  and  fmell  is  altered;  the 
acids  lofe  the  property  of  ftriking  a  red  colour 
with  fyrop  of  violets  5  and  their  antifeptic  powers, 
in  combination,  are  double  the  fum  of  them 

when 
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when  feparately  employed.  The  bark  likewife, 
with  vinegar,  hath  the  property  of  reftoring 
fweetnefs  to  putrid  fubftances,  which  Dr.  Mac- 
bride  affirms  it  hath  not  alone. 

10.  The  vegetable  acids,  combined  with' 
aftringents,  diminilh  their  aftri&ive  power  on  the 
dead  fibre ;  the  mineral  acids  increafe  it. 

11.  Astringency  and  bitterness  are  diftinft 
properties,  and  are  united  together  in  very  differ- 
ent proportions,  in  different  vegetables. 

1 2.  Neither  the  tafte,  nor  the  power  of  ftriking 
a  black  colour  with  chalybeates,  nor  yet  the  pro- 
perty of  hardening  animal  fibres,  whether  fmgly, 
or  collectively  taken,  are  certain  criteria  of  the 
aftringent  power  of  a  medicine  on  the  living 
body. 

13.  The  power  of  ftriking  a  black  colour 
with  green  vitriol  is  not  always  a  teft  of  aftrin- 
gency  on  the  dead  fibre ;  nor  is  it  common  to 
all  vegetable  aftringents.  Rue  yields  a  faint 
black,  on  the  addition  of  Jal  martis  to  an  infufion 
of  it,  and  yet  is  not  aftringent :  Gentian,  on  the 
contrary,  ftrikes  no  black,  although  it  is  a  pretty 
ftrong  aftringent. 

14.  '  Putrid  gall  is  neutralized  by  all  acids. 
But  thofe  of  the  native  vegetable  clafs  alone 
entirely  fweeten  it. 

15.  Whatever  deprives  green  vitriol  of  its 
acid,  whether  it  be  heat,  the  addition  of  an 

I  3       .  alkali, 
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alkali,  or  repeated  affufions  of  water,  deftroys 
its  power  of  ftriking  a  black  colour  with  vege- 
table aftringents. 

1 6.  An  acid,  contrary  to  the  opinion  of 
Dr.  Lewis,  appears  to  be  efTentially  neceffary 
to  the  above-mentioned  property  of  green  vi- 
triol. 

17.  Ink  feems  to  be  a  combination  of  vi- 
triolic acid,  iron,  and  a  certain  proportion  of 
vegetable  aftringent  matter. 


ESS  AT 


ESSAY  IF. 


ON  THE 

USES    and  OPERATION 

O  F 

BLISTERS. 

Certe  hinc  lucis  aliquid  erui  polerit,  qua  id  tandem,  in  quo 
mcdicorum  diligentiam  dejidero,  effici  queat,  ut  accurata  de 
veficantium  in  diuturnis  affe£libus  pracepta  tradantur, 
qu<e  et  perfpicuitatem  habeant,  et  qua/dam  errare  in  me- 
dendo  non  patientes  <vias. 

F  R  E  I  N  D. 

THOUGH  the  a&ion  of  cantharides,  as 
veficatories,  was  not  unknown  to  the  an- 
cients, their  application  did  not  prevail  much  in 
practice,  till  the  beginning  of  the  laft  century. 
And  as  nothing  hath  tended  more  to  enlarge  the 
boundaries  of  fcience,  than  the  contentions  of  the 
learned,  we  perhaps  owe,  in  a  good  meafure, 
our  prefent  more  accurate  acquaintance  with  the 
virtues  and  operation  of  blifters,  to  a  difpute 
amongft  the  Italian  phyficians,  relative  to  their 

I  4  ufe 
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ufe  in  a  plague,  which  prevailed  about  the  years 
1575  and  1590.  But  though  blifters  are  now 
almoft  univerfally  employed,  and  experience  hath 
afcertained  their  utility  in  various  diforders,  the 
theory  of  their  action,  as  well  as  the  mode  of 
their  operation,  is  yet  undetermined,  and  remains 
a  fubject  of  litigation.  Hence  arifes  that  diver- 
sity of  opinion  concerning  the  difeafes  in  which 
they  are  indicated,  the  time  of  their  application, 
and  the  parts  to  which  they  ought  to  be  applied. 
Nor  can  we  ever  hope  for  uniformity  in  this 
particular,  amongft  phyficians,  either  with  refpect 
to  their  opinions  or  their  practice,  till  a  j utter 
idea  be  formed  of  their  mode  of  action,  deduced 
from  experience,  and  an  attentive  obfervation  of 
their  effects  on  the  human  body.  When  this 
is  accomplifhed,  a  fyftem  of  rules  may  be  laid 
down  for  their  right  and  advantageous  appli- 
cation. 

Medicines  are  generally  divided  into  fuch  as 
act,  1.  on  the  folids,  2.  on  the  fluids :  And  blifters 
may  be  confidered  as  belonging  to  each  of  thefe 
claffes;  though  their  relation  is  chiefly  to  the 
former.  But  here  a  queftion  occurs,  whether 
veficatories  produce  their  effects  by  their  external 
action  on  the  body,  or  by  the  abforption  of  their 
ftimulating  particles  into  the  fyftem  ?  Baglivy 
furnifhes  us  with  two  curious,  though  cruel  ex- 
periments, of  the  injection  of  two  ounces  of  the 

tincture 
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tincture  of  cantharides,  into  the  jugular  veins  of 
a  dog  and  a  whelp.  Great  anxiety,  violent 
pain,  infatiable  thirft,  convulfions,  and  death* 
were  the  confequences  in  each  inftance.  But  no. 
certain  or  juft  inferences  can  be  drawn  from  thefe 
experiments ;  becaufe  medicines  are  not  admi- 
niftered  by  injection  into  the  blood  veffels  and 
fubftances,  much  lefs  acrid  in  their  nature  than 
cantharides,  if  conveyed  directly  and  undiluted 
into  the  courfe  of  circulation,  will  be  found  to 
produce  effects  fimilar,  or  at  leaft  equally  de- 
leterious (k).  When  taken  by  die  mouth,  in  an 
over-dole,  the  moll  dreadful  lymptoms  fucceed ; 
an  exulceration  of  the  bladder  and  urethra,  in- 
flammation of  the  bowels,  violent  pains  in  the 
hypogafirium,  extreme  thirft,  a  high  fever  attended 
with  delirium ;  and  at  laft  death  clofes  the  me- 
lancholy fcene.  The  like  effects,  it  is  faid,  though 
in  a  lefs  degree,  have  been  obferved  to  arife  from 
the  application  of  blifters.  And  it  is  upon  thefe 
active  powers  of  cantharides,  when  abforbed  into 
the  fyftem,  properly  modified  and  feafonably  ap- 
plied, that  the  effects  of  veficatories  are  fuppofed, 
by  feveral  learned  writers,  chiefly  to  depend  (I ). 
The  quicker  contractions  of  the  heart  and  ar- 

( k)  New  milk,  injefted  into  the  veins  of  a  dog,  proves 
a  mortal  poifon.    Young  on  Opium,  p.  6. 

(I)  Baglivy,  Freind,  Glafs,  Huxham,  &c.  &c. 

teries, 
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teries,  in  confequence  of  their  application  in  cer- 
tain diforders,  they  afcribe,  not  to  a  fympathy 
with  the  fkin,  but  to  a  ftimulus  circulated  with 
the  fluids,  and  acting  immediately  on  the  veffels 
themfelves.  And  as  Baglivy  hath  afferted  that 
cantharides  have  the  property  of  colliquating  the 
blood,  when  mixed  with  it  out  of  the  body,  they 
apprehend  that  the  good  effects  of  blifters,  in 
fevers  attended  with  a  glutinofity  and  lentor  in 
the  fluids,  arife  principally,  if  not  entirely,  from 
their  attenuating  and  diffolving  powers.  But 
this  theory  of  the  operation  of  veficatories  is 
liable,  I  think,  to  many  objections. 

I.  If  their  action  depend  upon  the  ftimulus  of 
the  abforbed  cantharides,  they  fliould  in  all  cafes 
quicken  the  contractions  of  the  vafcular  fyftem. 
But  this  is  contradicted  by  experience;  for  in 
pleurifies,  peripneumonies,  and  other  inflamma- 
tory difeafes,  when  the  heart  and  arteries  are 
already  acting  very  ftrongly,  they  abate  the 
inflammation,  and  lower  the  pulfef m). 

i.  The  fmall  portion  of  cantharides,  which 
may  be  carried  into  the  courfe  of  circulation  by 
the  lymphatics  of  the  fkin,  cannot  I  apprehend  be 
adequate  to  the  effects  afcribed  to  it,  whether  we 
confider  the  large  mafs  of  fluids  with  which  it  is 
mixed  and  diluted,  or  the  coats  of  the  veffels 

(m)  Whytt's  Experiments,  Ph.  Tranfaft.  vol.  L.  p.  2. 

lined 
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lined  with  a  mucus,  which  mult  defend  them 
from  any  flight  degree  of  acrimony.    It  may  in- 
deed be  faid,  that  the  ufual  effects  of  a  blifter  on 
the  urinary  pafTages  fhew,  that  the  particles  of 
cantharides  are  abforbed  in  fufficient  quantity,  to 
irritate  and  vellicate  the  internal  parts  of  the  body. 
But  allowing  this  objection  its  full  force,  by 
granting  what  is  difputed  by  fome,   that  the 
ftrangury  arifes  from  the  immediate  action  of  the 
flies  on  the  urinary  pafTages,  tliis  by  no  means 
proves  their  ftimulating  power,  when  circulating 
with  the  general  mafs  of  fluids.    All  extraneous 
bodies  introduced  into  the  blood,  and  not  capable 
of  being  animalized,  pafs  off"  by  one  or  other  of 
the  excretories.    If  they  be  of  fuch  a  nature  as 
to  be  volatilized  by  the  common  heat  of  the  body, 
they  are  eliminated  by  the  lungs  and  pores  of  the 
fkin,  along  with  the  matter  of  infenfible  perfpira- 
tion.     Garlic,  onions,   afafcetida,  fulphur,  and 
moft  of  the  eflential  oils,  afford  examples  of  this 
kind.    But  if  the  extraneous  matter  be  lefs  vola- 
tile, if  it  be  incapable  of  chemical  mixture  with 
the  blood,  or  if  it  unite  only  with  the  ferum,  it 
will  be  carried  to  the  kidneys,  and  pafs  off"  by 
urine.    Of  this  nature  are  cantharides  (u) ;  and 

( u)  Baclivy,  on  mixing  cantharides  with  the  ferum 
of  the  blood,  found  the  powder  precipitated  foon  after 
to  the  bottom  of  the  veflel,  without  having  produced 
any  change  in  the  colour  of  that  fluid. 

when 
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when  their  acrid  particles  are,  in  continual  fuc- 
ceffion,  applied  to  the  highly  fenfible  and  ner- 
vous membrane,  which  lines  the  urinary  ducts, 
can  we  wonder  at  the  ftrangury,  and  other  pain- 
ful effects  which  they  produce  ( o)  ? 

3.  The  fame  objection  may  be  made  to  the 
attenuating  power  of  cantharides,  as  introduced 
into  the  blood  by  means  of  blifters.    Is  it  at  all 
probable  that  a  few  grains  of  cantharides  can  act 
fo  powerfully,  as  to  dilfolve  a  general  lentor  and 
vifcofity  of  the  whole  mafs  of  fluids  ?  Mercury, 
it  is  true,  in  a  very  fmall  quantity,  will  excite  a 
falivation  i  But  it  does  not  produce  this  effect,  by 
breaking  down  the  crafts  of  the  blood,  though 
the  continued  ufe  of  it  may  have  that  tendency, 
but  merely,  as  I  conceive,  by  its  partial  ftimulus 
on  the  falivary  glands.    An  eminent  pra&itioner 
informed  me,  that  he  had  more  than  once  or- 
dered blood  to  be  taken  from  patients  under 
falivation,  which  he  found  not  in  a  duTolved,  but 

(0)  It  is  not  improbable,  that  the  nerves  of  the  uri- 
nary paffages  are  difpofed  to  be  more  irritated  by  the 
acrimony  of  the  Hies,  than  thofe  which  are  diitributed 
to  the  other  organs  of  the  body.  For  Dr.  Whytt  hath 
ingenioufly  proved,  that  the  different  operation  of 
medicines  depends  very  much  on  the  particular  nature 
and  diverfified  fcnfibility  of  the  nerves  of  different  parts 
of  the  body  ;  by  which  they  are  differently  affiled  by 
:hc  fame  kind  of  ftimulating  fubftances. 

Fid.  Effay  on  Nerv.  Dif. 

even 
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even  in  a  buffy  ftate.  But  it  may  be  prefumed, 
I  think,  that  cantharides  are  not  poflefTed,  in  any 
conliderable  degree,  of  a  colliquative  power; 
for  they  haye  no  chemical  relation  to  the  animal 
fluids,  and  Sir  John  Pringle  hath  proved  that 
they  are  by  no  means  kpticfpj.  As  this,  how- 
ever, is  a  point  of  fome  importance,  the  two 
following  experiments  were  repeated,  after  Baglivy, 
in  order  to  determine  it. 

Experiment  I.  Four  ounces  of  blood,  juft 
drawn  from  the  arm,  were  divided  into  two  equal 
portions  ■,  to  one  was  added  ten  grains  of  fulv, 
cantharid.  the  other  was  kept  as  a  ftandard.  The 
portion  with  cantharides  coagulated  at  the  fame 
time  with  the  ftandard,  and  neither  aflumed  a 
fublivid,  nor  an  am  colour.  Its  furface  was 
covered  with  a  thin  pellicle,  but  without  the 
veficles  Baglivy  defcribes.  After  ftanding  a  few 
hours,  the  cralTamentum  in  part  diffolved,  as 
appeared  from  the  colour  of  the  ferum,  which 
was  tinged  with  red ;  owing  perhaps  to  a  flight 
degree  of  agitation,  which  was  ufed  to  mix  the 
cantharides  with  the  blood  when  frefh  drawn. 

The  portion  without  the  cantharides  feparated 
into  a  clear,  pale  coloured  ferum,  and  a  tough, 
am  coloured  crafiamentum ;  the  furface  of  which 
contracted  into  the  compafs  of  a  milling,  and 

ff>)  Append,  to  Dif.  Army,  Exp.  22. 

retained 
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retained  that  form  till  the  putrefaction  began; 
which  happened  fooner  in  the  ftandard,  than  in 
die  other  portion  of  blood. 

Experiment  II.  Ten  grains  of  pulv.  cantha- 
rid.  added  to  two  ounces  of  ferum,  tinged  by 
the  crafifamentum  of  a  light,  florid,  crimfon  co- 
lour, rendered  it  more  liquid,  and  changed  it 
to  a  dull  red.  Contrary  to  the  aflertion  of  Bag- 
livy,  it  coagulated  with  great  eafe,  and  with  lefs 
heat  than  an  equal  portion  of  the  fame  ferum, 
without  cantharides. 

5.  The  chief  fymptoms  induced  by  blifters 
may  be  rationally  accounted  for,  without  having 
recourfe  to  the  abforption  of  the  acrid  particles, 
of  which  they  are  compofed.  Thefe  fymptoms 
are  a  quick  pulfe,  drynefs  of  the  tongue,  thirft, 
ftrangury,  &c.  They  quicken  the  pulfe  in  the 
low  ftate  of  fevers,  by  their  ftimulus  on  the  ikin, 
with  which  the  whole  vafcular  fyftem  fympathizes. 
They  occafion  thirft,  drynefs  of  the  tongue,  and 
an  increafe  of  fever,  in  the  fame  way,  viz.  by 
their  external  irritation.  But  thefe  effects  ought 
to  be  afcribed  to  the  improper  and  unfeafonable 
ufe  of  blifters.  When  the  inflammatory  diathefts 
prevails  univerfally  and  ftrongly,  without  any 
partial  obftrudtion,  every  ftimulus  muft  aggra- 
vate the  fymptoms;  and  blifters  raifed  on  the 
ikin,  by  a  cataplafm  of  muftard,  or  by  the  actual 
or  potential  cautery,  where  the  irritation  is  con- 

feffedly 
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fefledly  external,  would  operate  in  the  fame 
manner  as  an  epifpaftic  of  cantharides.  But  in 
cafes  wherein  veficatories  are  indicated,  I  have 
never  found,  on  the  ftricteft  examination,  the 
leaft  increafe  of  diirft,  or  drynels  of  the  mouth, 
in  confequence  of  their  application  f^J.  The 

ftrangury 

(q)  The  three  hiftories,  which  Baglivy  relates,  of  the 
effects  of  epifpaftics,  carry  very  little  authority  with 
them  ;  becaufe  the  blifters  were  either  ill-timed,  or  laid 
on  in  too  great  numbers.  The  firft  cafe  is  that  of  a 
young  man,  of  a  bilious  temperament,  who,  after  being 
heated,  fuddenly  expofed  himfelf  to  the  cold  wind.  He 
was  feized  with  an  angina,  which  terminated  in  a  violent 
pleurify,  attended  with  the  ftrongeft  fymptoms  of  in- 
flammation. Six  veficatories  were  applied  at  once,  to 
different  parts  of  his  body;  the  confequences  of  which 
were,  a  fuppreflion  of  the  fputum,  tremors,  convulfions, 
delirium,  and  death.  The  fecond  hiftory  is  that  of  a 
cook,  who  was  attacked  with  a  convulfion  of  the  lower 
jaw,  which  was  foon  after  fucceeded  by  fpafmodic  con- 
tractions of  the  abdominal  mufcles.  The  pulvis  corna- 
chini  was  prefcribed,  and  the  next  day  four  bliiters  were 
applied.  Vomiting,  convulfive  motions,  and  an  op- 
prefled  breathing  enfued.  On  the  fourth  day  he  died. 
This  cafe  was  probably  a  locked  jaw;  a  difeafe  too  fre- 
quently fatal.  The  third  hiftory  is.  that  of  a  young  and 
/lender  woman,  eight  months  advanced  in  pregnancy, 
who,  after  fuffering  much  pain,  was  at  length  delivered. 
The  pain  however  Hill  continued,  accompanied  with  an 
uncommon  tenfion  of  the  belly.  Four  blifters  were  ap- 
plied at  one  and  the  fame  time,  as  in  the  former  in- 

ftances. 
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ftrangury  has  by  fome  been  fuppofed  to  arife, 
not  from  an  abforption  of  cantharides,  but  from 
a  fympathy  between  the  fkin  and  the  urinary 
paffages.  And  it  is  urged,  that  a  warm  fomen- 
tation of  milk  and  water,  applied  to  a  bliftered 
part,  very  quickly  relieves  this  complaint,  by 
removing  or  diminifhing  the  irritation  on  the 
furface  of  the  body.  But  I  confefs  the  pro- 
bability lies  on  the  other  fide  of  the  queftion ; 
and  feveral  reafons  incline  me  to  think,  that 
the  ftrangury  is  produced  alone  by  the  ab- 
forption and  internal  ftimulus  of  the  flies. 

i.  Neither  muftard,  the  actual  or  poten- 
tial cautery,  nor  any  other  veficating  ftimulus 
but  cantharides,  excite  this  complaint.  And 
is  it  not  ftrange,  that  the  urinary  paffages 
fhould  have  fuch  an  univerfal  fympathy  with 
all  the  different  parts  of  the  body,  to  which 

ftances.  The  lochia  were  immediately  fuppreffed,  con- 
vulsions came  on,  and  at  Iaft  the  poor  patient  fell  a  vic- 
tim to  death.    Baglivius  de  Veficant.  p.  70. 

From  the  application  of  fo  many  blilters,  it  is  not  t» 
be  wondered,  that  the  thirft,  quicknefs  of  the  pulfe, 
and  other  fymptoms  of  acute  difeafes  were,  according  to 
the  experience  of  Baglivy,  greatly  aggravated.  Befides, 
it  is  more  than  probable,  that  veficatories  are  attended 
with  greater  inconveniences  in  warm,  than  in  cold  cli- 
mates, becaufe  the  inhabitants  of  the  former  are  gene- 
rally of  more  irritable  conftitutions,  and  of  more  aduft 
and  bilious  temperaments,  than  thofc  of  the  latter. 

cantharides 
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cantharides  are  applied,  whilft  no  fuch  con- 
Ten  t  cakes  place,  when  any  other  veficatory  is 
made  ufe  of  ? 

2.  Drinking  plentifully  prevents  the  ftran- 
gury  ;  and  furely  it  can  produce  this  effed  in 
no  other  way,  than  by  diluting,  in  the  kidneys 
and  bladder,  the  acrimonious  particles  of  the 
flies. 

3.  A  blister,  laid  upon  the  head  immedi- 
ately after  (having,  is  almoft  always  fucceeded 
by  the  ftrangury  ;  whereas  no  fuch  effect  takes 
place,  if  the  application  be  delayed  twenty- 
four  hours.  How  are  we  to  account  for  this 
fact,  unlefs  by  fuppofing,  that  the  fubder 
parts  of  the  cantharides  enter  more  readily, 
and  in  greater  quantity  into  the  blood,  after 
the  fcarf-fkin  hath  been  removed  by  the  razor  ? 
The  effect  of  a  warm  fomentation,  in  allevia- 
ting the  troublefome  fymptoms  of  this 
complaint,  arifes  partly,  from  its  feda- 
tive  operation  on  the  whole  fyftem,  but 
chiefly,  I  imagine,  from  its  warning  off  all 
thofe  acrid  particles  adhering  to  the  fkin, 
v/hich  would  otherwife  enter  into  the  blood, 
and  increafe,  or  at  leaft  continue  the  irritation 
in  the  urinary  paffages. 

But  though  it  be  acknowledged,  that  the 
ftrangury  is  occafioned  by  the  ftimulus  of  the 
cantharides,   acting  internally,   yet  the  ex- 
Vol.  I.  K  planation 
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planation,  given  above,  of  this  effect  removes, 
I  think,  every  objection  to  what  has  been 
advanced.  I  lhall  proceed  therefore  to 
confider  the  operation  of  blifters,  according 
to  the  divifion  already  laid  down. 

The  difeafes  of  the  solida  viva,  in  which 
they  are.  indicated,  are  very  numerous ;  but 
taking  a  more  general  view  of  them,  they 
may  perhaps  be  reduced  to  three  kinds. 

i.  When  the  action  of  the  moving 

FIBRES  IS,  EITHER  PARTIALLY  OR  UNIVERSALLY, 
TOO  WEAK. 

i.  When  it  is  irregular. 

3.  When  it  is  partially  too  strong. 

In  the  firft  cafe  veficatories  are  indicated, 
as  a  ftimulus  to  the  languid  folids,  to  roufe 
them  to  more  vigorous  contractions,  to  fup- 
port  the  vis  vita>  and  to  promote  the  falutary 
fecretions.  They  tend  to  quicken  the  circu- 
lation, to  raife  the  pulfe,  and  to  animate  the 
whole  fyftem.  Hence  we  may  deduce  their 
ufe  and  operation, 

1.  In  low  nervous  fevers  ;  when  the 
fpirits  fink,  when  the  contractions  of  the 
heart  grow  languid,  and  the  unhappy  patient 
ftruggles  under  anxiety,  reftleflnefs,  delirium, 
difficulty  of  breathing,  and  a  load  and  op- 
preffion  about  the  p'acordia.  Thefe  fymptoms 
arife  from  debility,   and  denote  a  kind  of 

nervous 
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nervous  orgafm,  or  fpafm  of  the  vitals,  which 
requires  cordial  medicines,  aided  by  the  ap- 
plication of  blifters  (r).    An  eminent  prac- 
titioner hath  indeed  obferved,  that  in  thefe 
fevers,  epifpaftics  fometimes  aggravate  all  the 
fymptoms,  and  by  their  irritation  occafion 
a  fmall  and  contracted  pulfe.    But  this  he 
afcribes  to  a  miftake,  either  in  the  time,  or 
place  of  their  application.    On  the  firft  figns 
of  a  delirium,  when  the  urine  turns  pale,  when 
the  patient  fighs,   is  anxious,   and  becomes 
dull  of  hearing,  or  when  his  eyes  fparkle  and 
Icok  flaring,   Sec.  he  advifes  to  cover  the 
whole  head  with  a  blifter.     The  epifpaftic 
will  thus  be  applied  as  nearly  as  poffible  to  the 
part  affected  ;  and  as  the  head  is  lefs  fenfible  to 
the  ftimulus  of  cantharides,  than  any  other  part 
of  the  body,  all  the  bad  effects,  arifing  from 
too   great  irritation,  will  be  prevented  (s). 
Baglivy   long   ago  remarked,   that  blifters 
fometimes  excite  a  fmall  and  contracted  pulfe ; 
and  I  apprehend  in  the  clafs  of  difeafes,  now 
under  confideration,  their  utility  muft  always 
be  attended  with  a  peculiar  degree  of  uncer- 
tainty.   This  depends  on  the  nature  of  thefe 
fevers,  and  the  concomitant  ftate  of  the  nerves. 

( r)  Vide  Huxham  on  Fevers,  p.  82. 

(1)  Vide  Med.  Eflayj  of  Edinburgh,  vol.  IV.  Art.  23. 

K  2  Whenever 
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Whenever  they  are  accompanied  with  little 
pain,  but  with  a  high  degree  of  irritability, 
which  is  not  unfrequently  the  cafe,  blifters, 
I  think,  will  be  found  to  be  prejudicial,  by 
increafing  the  fpafm,  and  throwing  the  fyftem 
into  confufion.    But  if  the  body,  however 
languid  and  enfeebled,  has  been  accuftomed 
through  the  courfe  of  the  difeafe,  to  the  ftimu- 
lus  of  pain,  or  if  the  nerves  be  not  affected 
with  an   excefs   of  fympathetic  fenfibility, 
epifpaftics  may  be  applied  with  fafety  and 
advantage. 

2.  In  the  advanced  ftatc  of  inflammatory 
fevers,  when  the  patient  becomes  languid, 
or  perhaps  comatofe,  blifters  are  highly  fer- 
viceable.  And  they  are  found  to  be  very 
efficacious  in  removing  thofe  obftinate  and 
oppreffive  head-achs,  which  have  refilled  every 
previous  evacuation,  and  which  often  continue 
to  the  laft  period  of  the  diftemper  ( t).  The 
fame  obfervation  holds  true  in  every  other 
fpecies  of  fever,  where  fuch  a  train  of  fymp- 
toms  occur  as  have  been  already  defcribed. 

Even  in  malignant  petechial  fevers,  not- 
withftanding  the  great  diffolution  of  the  blood, 
and  the  fuppofed  tendency  of  cantharides  to  in- 
creafe  that  diffolution,  fome  of  the  moll  eminent 

(t)  Vide  Pringle's  Dif.  of  the  Army,  p.  i34- 
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practitioners  have  been  bold  enough  to  recom- 
mend biifters.    Thus  Riverius  fays,  Ub\  maxima 
tft  malignitasy  unicwn  veftcatorium  non  fufficit,  Jed 
plura  admovenda  /tint;  foleo  ego  in  magna  morbi 
fevitidy  qttinque  locis  admovere,  cervici  nimirum, 
utrique  brachio,  parti  interiori  inter  cubitum  et 
bumerum,  et  utrique  femori,  parti  etiam  inferiori 
inter  inguina  et  genua,    cum  felici  Juccejfu  (u). 
Etmuller,   treating  of  the  fame  fevers,  afferts, 
Si  ulla  eft  febris  in  qua  veftcatoria  conveniunt,  eft 
imprimis  petecbialis  (x).    And  in  the  malignant, 
ulcerous  fore  throat,  it  muft  be  acknowledged 
that  they  are  productive  of  the   beft  effects. 
But  with  deference  to  thefe  great  authorities, 
I  think  biifters  fhould  be  applied  with  the  utmoft 
caution,    in  all  cafes,  attended  with  an  highly 
putrid,   and  diffolved  ftate  of  the  fluids:  For 
under  fuch  circumftances,  they  often  exhauft  the 
ftrength  of  the  patient,  by  exciting  an  immo- 
derate difcharge  of  bloody  ferumj   and  they 
fometimes  occafion  a  fudden  and  fatal  mortifi- 
cation. 

3.  In  the  small-pox,  when  the  patient  is 
of  a  lax  and  weak  habit,  when  the  pulfe  is 
low,  feeble,  and  deprefTed ;  and  the  fever 
inefficient  for  the  expulfion  and  fuppuration 


(u)  Riverii  Opera,  p.  541. 
(x)  Etmuller.  Op.  p.  365. 
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of  the  puftules,  epifpaftics  are  certainly  indi- 
cated^;.   When  the  pocks  are  of  the  bloody 
kind,  and  attended  with  delirium,  Dr.  Mead 
affures  us  that  .blifters  may  be  ufed  with  equal 
fafety  and  advantage.    And  in  this  diftemper, 
whenever  the  maturation  of  the  puftules  does 
not  regularly  fucceed   their  eruption,  and 
when  anxiety,  inquietude,  difficulty  of  breath- 
ing, and  delirium  come  on,  the  fever  mould 
be  quickened  by  warm  cordial  medicines,  and 
efpecially  by  the  application  of  blifters  (z). 
This  is  confirmed  by  the  teftimony  of  Dr. 
Tiflbt,  in  a  late  publication,  who,  after  point- 
ing out  the  analogy  between  the  aclion  of  opium 
and  cantharides  in  the  fmall-pox,  fays,  Uni- 
cum  eft  Jymptpma  in  quo,  dum  hacpulchra  operantur, 
a  narcoticis  caveo  j  ubi  nimirum  relicla  cute,  ad 
pulmonem  acre  devolvit  viru,  cum  frequentiffimoy 
celerrimoy  debilique  pulfu,  cutis  ftccitate,  orthopnea, 
anxietate,   delirio.     Gravis  eft  Jane  cafus,   et  e 
peffimis  in  medicina  variolofa,  quern  feliciter  ali- 
quoties,  cito  accerfitus}  curavi,  larga  et  accerima 
vejicatoria  Juris  applicando,  largiffimos  et  calidos 
hauftus  decotli  bordei,  et  Jambuci  melliti  prefcribendo, 
cum  minimis   doftbus  fulphuris  aurati  antimonii. 
^uatuor  vel  quinque  lapfts  horis,  remit  tit  frequent  ia 

(y)  Hillary  on  the  Small-pox,  p.  94,  95. 
(a)  Mead,  Sydenham,  Morton. 

puljus, 
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pulfus,  recedit  anxietas,  madet  cutis,  increjcunt. 
vires.  Omnino  liberato  peclore,  et  demijfa  febre, 
juvari  poteft  natura  leni  narcotico.  Diu  fluere  crura 
juvat(a J.  It  is  always  accounted  a  bad  fymp- 
tom,  when  the  fwelling  of  the  hands  does  not 
follow  the  tumour  of  the  face,  and  the  fwelling 
of  the  feet  that  of  the  hands  j  and  if  the  patient 
be  threatened  with  this  alarming  circumftance, 
epifpaftics  mould  be  applied  to  the  wrifts  and  an- 
cles, a  litde  before  the  inflammation  of  tiiofe 
parts  may  be  expected  to  begin.  For  they  will 
not  only  tend  to  draw  the  humours  thither,  but 
will  give  them  alfo  a  falutaiy  event (b).  When 
the  fauces  are  covered  with  puftules,  and  both 
deglutition  and  refpiration  are  impeded  by  the 
fwelling  of  the  throat,  blifters  applied  to  the  neck 
are  highly  ferviceable,  as  I  have  frequendy  expe- 
rienced. Dr.  Tiflbt  relates  the  hiftory  of  a  pa- 
tient, under  thefe  circumftances,  who  was  fud- 
denly  relieved  by  the  application  of  finapifms  to 
the  feet.  Vidi  hoc  anno  collum  horride  turgidumy 
edutla  e  ktlo  <egra3  et  finapjmis  plantis  -pedum  ap- 
plicatis,  intra  viginti  minuta,  dimidiam  diametri 
partem  amififfe.  Horrendos  verum  eft  pedum  patie- 
batur  doloreSy  quos  per  bihorium  tolerare  Juafi ; 
tunc  tumentibus  admodum  cruribus,  finapi  removi ; 

(a)  Tiffot.  de  variolis,  &c.  vid.  Sandifort.  Thefaur. 
vol.  II.  p.  11.  (b)  Huxham,  p.  155. 
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omnia  facabantur(c).    In  this  inftance,  it  is  pro- 
bable  that   blifters  would  have  been  no  lefs 
efficacious  than  the  finapifm;  and  they  would 
have  been  more  eligible,  becaufe  productive  of 
a  lefs  degree  of  pain  and  inflammation. 

4.  In  the  apoplexy,  whether  arifing  from  over 
diftended  vefTels,  injuring  the  brain  by  preflure, 
from  the  effufion  of  blood  within  the  craniumy 
or  from  a  pituitous  collection  there ;  after  at- 
tempting to  relieve  the  head  by  bleeding,  cup- 
ping the  occiput^  with  deep  fcarifications,  and 
ufmg  fuch  other  evacuations,  as  the  ftate  of  the 
patient  may  require,  blifters  may  be  applied, 
both  to  the  head  and  extremities,  with  great  ad- 
vantage. By  increafing  the  circulation  of  the 
blood  externally,  and  by  producing  a  confider- 
able  difcharge  of  ferum,  they  will  unload  the 
vefTels  of  the  brain;  whilft  by  their  ftimulus, 
they  roufe  the  torpid  fyftem  of  nerves,  excite  the 
heart  and  arteries  to  quicker  and  more  vigorous 
contractions,  and  thus  powerfully  contribute  to 
reftore  the  equilibrium  between  the  vis  motrix, 
and  moles  movenda. 

5.  In  the  palsy.  When  this  difeafe  invades 
the  whole  body,  blifters  are  ufeful  by  their  general 
ftimulus.  But  they  are  moft  efficacious  when 
the  paralytic  affection  is  not  univerfal,  but  con- 
fined to  fome  particular  member  or  organ.  Thus 

fcj  Sandifort.  Thefatirus,  vol.  II.  p.  16. 

in 
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in  paliies  of  the  upper  extremities,  veficatories 
applied  to  the  vertebra  of  the  neck,  and  going 
obliquely  to  the  moulders,  are  remarkably  uleful. 
And  when  the  difeafe  attacks  the  lower  extremi- 
ties, they  are  equally  efficacious,  when  laid  up- 
on the  extremities  themfelves.  As  mofl  of  the 
nerves  which  go  to  the  bladder,  pafs  through  the 
foramina  of  the  os  facrum,  veficatories  have  been 
very  fuccefsfully  applied  to  that  region,  for  the 
cure  of  an  incontinence  of  urine.  And  it  is 
probable,  that  they  would  be  much  more  certain 
and  powerful  in  their  operation,  if  a  proper 
attention  were  paid,  in  their  external  application, 
to  the  origin  and  courfe  of  the  nerves  (d). 

6.  In  the  gutta  serena,  when  it  proceeds 
from  a  paralytic  affeftion  of  the  retina,  blifters 
applied  to  the  forepart  of  the  head,  fo  as  to 
cover  the  nerves  which  iffue  through  the  Jupra 
orbital  foramina,  and  Ipread  themfelves  on  the 
forehead,  are  highly  ferviceable,  as  I  have  more 
than  once  experienced. 

7.  In  the  tympanites,  Celfus  advifes  to  make 
ulcers  in  feverai  parts  of  the  belly,  and  to  keep 
them  running.  But  we  are  furnifhed,  by  means 
of  epifpaftics,  with  a  much  more  effectual,  a* 
well  as  more  humane  remedy.  Dr.  Mead  recom- 
mends their  application  in  this  diforder:  And  it  is 
probable  they  may  do  fervice,  both  as  ftimulants 

(d)  Vide  Lond.  Medical  Obferv.  p.  318. 

and 
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and  antifpafmodics,  except  when  the  cafe  is 
complicated  with  a  mortification  of  the  bowels. 

8.  In  the  rickets,  Boerhaave  recommends 
blifters,  to  ftimulate  the  languid  veffels,  and 
refolve  the  mucous  concretions. 

9.  In  schirrous  tumours  of  the  conglobate 
glands  of  the  neck,  blifters  applied  to  the  head, 
or  behind  the  ears,  have  a  good  effect.  The 
finer  parts  of  the  cantharides,  being  abforbed 
by  the  lymphatics,  are  carried  immediately  to 
the  obftructed  glands,  and  by  their  ftimulus  tend 
to  difcufs  thofe  indolent  fwellings.  A  young 
lady,  who  had  a  hard,  glandular  tumour  in  her 
neck,  which  fucceeded  the  fmall-pox,  and  had 
refifted  very  powerful  applications,  was  lately 
cured  of  it  by  a  blifter  behind  the  ear,  which 
I  directed  on  account  of  an  inflammation 
m  one* of  her  eyes.  If  the  tumour  be  feated 
in  the  inguinal  glands,  veficatories  fliould 
be  applied  to  the  thighs.  In  fuch  cafes  I 
have  laid  blifters  over  the  glands  themfelves, 
but  without  any  beneficial  effect. 

10.  In  thofe  fchirrous,  or  cedematous  tumours 
of  the  joints,  ufually  called  white  swellings, 
which,  after  a  tedious  and  ill  conditioned  fuppu- 
ration,  corrupt  the  fyaoviay  fhorten  the  tendons, 
make  the  bones  carious,  and  deftroy  the  articu- 
lation, blifters  applied  to  the  part  affected,  have 

been 
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been  fometimes  highly  ferviceable  (f).  But 
their  operation  fhould  be  afiifted  by  the  internal 
ufe  of  the  Peruvian  bark,  calomel,  or  other 
alterative  and  deobftruent  medicines  fgj. 

Other  difeafes,  arifing  from  the  too  weak 
action  of  the  folids,  might  be  enumerated ;  but 
what  has  been  advanced  will  luffice  to  prove  the 
efficacy  and  utility  of  blifters  in  fuch  cafes. 

2.  When  the  action  of  the  moving  fibres 
is  irregular,  veficatories  are  indicated,  both 
as  fidmulants  and  antiipafmodics. 

Convulsive  motions  or  spasms  feem  gene- 
rally to  arile  from  fome  peculiar  irritation  of  the 
nervous  fyftem.  And  whether  the  brain  be 
originally,  or  only  fympathetically  affected,  what- 
ever roufes  and  engages  die  attention  of  the  mind 
will  feldom  fail  to  afford  relief,  by  leflening,  or 
deftroying  the  fenfe  of  that  irritation.  Blifters 
therefore  are  indicated  in  fuch  difeafes,  to  ftimu- 
late  and  excite  pain,  in  a  part  of  the  body  that 
is  found.    For  according  to  the  aphorifm  of 

Hippocrates,  "  When  two  pains  occur,  but  not 

(f)  Vide  Medical  Tranfa&ions,  vol.  I.  p.  104. 

(g)  The  Abbe  Chappe  mentions  an  epidemic  difeafe 
in  Ruflia,  probably  a  fpecies  of  the  bronchocele,  which 
the  natives  cure  by  the  application  of  tobacco  and  fal 
ammoniac  well  mafticaied.  The  tumours  are  of  the  fize 
of  an  apple,  they  rife  fuddenly,  and  if  neglefted  foon 
become  incurable.    Travels  into  Siberia,  p.  353. 

in 
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in  the  fame  place,  the  greater  obfcures  the  lefs  ( g)." 
Dr.  Whytt  relates  the  cafe  of  a  patient,  who  had 
an  alternate  motion  of  the  mufcles  of  the  abdomen, 
which  was  cured  by  a  circular  blifter,  of  about 
eight  inches  diameter,  applied  to  the  part  af- 
fected (h ).  The  fame  author  acquaints  us,  that 
where  epilepfies  take  their  rife  from  an  uneafy 
fenfation  in  fome  part  of  the  arm  or  leg,  he  has 
found  veficatories,  applied  to  thofe  parts,  the 
molt  effectual  remedies  (i). 

In  the  convulfions  which  fometimes  precede 
the  eruption  of  the  fmall-pox,  blifters  act  as 
powerful  antifpafmodics.  But  they  ftiould  not, 
upon  flight  occafions,  be  employed  in  this  ftate  of 
the  difeafe,  as  by  their  ftimulus  they  may  aggra- 
vate the  fever,  and  increafe  the  number  of  puf- 
tules.  When  fuch  fymptoms  occur  in  the  in- 
grafted fmall-pox,  as  indicate  the  ufe  of  vefica- 
tories, it  is  faid  that  they  will  fucceed  the  beft, 
if  applied  to  the  arms,  over  the  part  where  the 
variolous  matter  was  inferted.  This  I  am  in- 
formed is  the  prefent  practice  of  an  ingenious 
phyfician,  and  celebrated  inoculator,  who  merits 
all  the  honours  which  have  been  conferred  upon 
him,  by  one  of  the  wifeft  potentates  in  Europe. 

'(g)  Lib.  II.  Aph.  46. 

(b)  Whytt  on  Nerv.  Dif.  p.  460. 

(i)  Whitt  on  Nerv.  Dif.  p.  461. 

In 
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In  the  idiopathic   epilepfy,    the  application 
of  veficatories  to  the  head  is  recommended  by 
Hoffman,  Riverius,  Pifo,  and  Mead ;  who  fup- 
port  their  recommendation   by  many  authentic 
cafes   and  hiftories.     Celfus  mentions  feveral 
remedies  for  the  epilepfy,  which  are  very  fingular ; 
fuch  as  drinking  the  warm  blood  of  a  gladiator 
juft  flain,  eating  human  or  horfe's  flefh,  or  the 
parts  of  generation  of  certain  animals.    If  thefe 
things  ever  had  any  efficacy,  it  muft  arife  from  the 
repugnancy  of  nature  to  them,  and  from  the 
ftrong  and  painful  fenfations  of  mind,  which 
fuch  fhocking  and  difgufting  remedies  could  not 
fail  to  excite.    Upon  the  fame  principle,  Boer- 
haave  cured  the  epileptics,  in  the  poor  houfe  at 
Haerlem  f^. 

Hoffman  relates  that  he  has  found  epifpaftics 
of  excellent  ufe,  in  the  fpafmodic  afthma  (I)  ;  and 
Dr.  Whytt  confirms  the  teftimony  of  Hoffman 
by  his  own  experience  (m). 

In  fixed  pains  of  the  bowels,  from  fpafms, 
though  there  are  no  evident  marks  of  inflamma- 
tion, the  application  of  Milters  to  the  abdomen 

(k)  See  the  Account  in  Kaw  Boerhaave. 
(I)  Hoffman  de  Veficant. 

(m)  Nerv.  Dif.  p.  495.  Epifpaftics  have  alfo  been 
found  to  be  very  ferviceable  in  the  tujjis  convul/i'va. 

Viit  Ridley's  Obferv.  p.  91". 
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may  be  recommended.  Sir  John  Pringle  affures 
us,  that  he  has  oftener  than  once  feen  a  patient 
relieved  in  his  bowels,  as  foon  as  he  felt  the 
burning  of  his  flcin  j  and  at  the  fame  time  have 
ftools  by  a  purge,  or  a  clyfter,  which  had  not 
operated  before.  In  fevere,  and  continued  vomit- 
ings, when  the  ftomach  is  affected  with  very 
painful,  convulfive  motions,  I  have  obferved  the 
moft  falutary  effects,  from  the  application  of  a 
veficatory  to  the  epigaftric  region.  Hence  we 
may  conclude,  that  blifters  act  not,  in  fuch  cafes, 
as  evacuants,  but  as  antilpafmodics. 

3.  When  the  action  of  the  solida  viva 
is  too  strong. 

It  is  yet  a  fubject  of  difpute  amongft  phyfi- 
cians,  whether  epifpaftics  are  ufeful,  or  detri- 
mental, in  inflammatory  fevers.  Hoffman  bears 
the  ftrongefl  teftimony  againil  their  application 
in  fuch  cafes  ( n) ;  and  Baglivy,  from  his  own  ex- 
perience, afferts,  Quod  delirantibus  cum  febre 
acutely  lingua  arida>  et  indicijs  magna  vifcerum 
inflammations,  Ji  applicentur  veficantia,  omnia  in 
■pejus  ruunty  et  magna  ex  parte  moriuntur  con- 
vulft  (0).  Alpinus  fays,  Nunquam  probare  po- 
tuiy  in  acutis  febribus,  veficantium  ufum,  quod  ca- 
lorem  febrilem  augeant,  vigilias  doloremque  conci- 

(n)  De  Veficant.  ufu.  §  17. 
(0)  Praxis,  p.  102. 

tent} 
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tent,  et  deliria  inducarit,  coftionem  impediant,  non 
minus  et  motui  humorum  critico  obfint,  quum  incer- 
tus  fit  locus  ad  quern,  vel  per  quern  crifts,  eft  fu- 
ture (q).    Sir  John  Pringle  acquaints  us,  that 
his  firft  pradtice,  in  every  inflammatory  fever  was 
to  blifter;  but  afterwards,  when  he  found  that  a 
foludon  of  the  fever  was  not  to  be  procured  by 
fuch  means,  he  confined  the  ufe  of  epifpaflics  to 
thofe  ftates  of  the  difeafe,  in  which  he  could  be 
moft  allured  of  their  efficacy  (r).  Huxham, 
if  I  miftake  not,  obferves,  that  to  blifter  in  the 
beginning  of  inflammatory  fevers  is  to  add  fuel  to 
the  fire ;  and  Dr  Whytt  exprefsly  fays,  that  in 
fevers,  where  there  is  no  partial  obftruction  or 
inflammation,  veficatories  are  of  little  fervice, 
and  are  fometimes  hurtful;  unlefs  perhaps  to- 
wards the  end  of  the  difeafe,  when  the  pulfe 
begins  to  fink  (s). 

On  the  other  hand  Sydenham,  whofe  authority 
muft  have  great  weight,  from  his  accurate  atten- 

(qj  Medicin.  Method,  lib.  V.  p.  173. 

( r)  In  the  fecond  ft  age  of  the  jail  or  hofpital  fever, 
when  the  pulfe  is  quick  and  full,  Sir  John  Pringle  hath 
nfed  blifters,  but  without  fuccefs.  Nay  upon  the  firft 
attack,  the  whole  head  has  been  bliftered,  and  the 
oozing  kept  up  for  fome  days,  without  relieving  it,  or 
preventing  any  of  the  ufual  fymptoms. 

Dif.  of  the  Army,  p.  318. 

(s)  Philof.  Tranf.  vol.  L.  part  II.  p.  578.  * 

tion 
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tion  to  the. Juvantia  and  Udentia  in  all  difeafes, 
adopted  the  ufe  of  blifters  in  the  continued  acute 
fever,  which  prevailed  in  the  years  1673,  l(^74> 
1675.  The  fymptoms  of  this  fever,  as  he  de- 
fcribes  them,  indicate  a  veiy  high  degree  of 
inflammation ;  and  his  practice  was,  firft  to  take 
away  a  fufRcient  quantity  of  blood  from  the  arm, 
and  then  to  apply  a  large  epifpaftic  to  the  neck  i 
At  the  fame  time  he  employed  the  cooling  regi- 
men. Dr.  Freind  fays,  that  in  acute  fevers, 
the  fafeft  and  moft  fpeedy  relief  is  afforded  by 
veficatories.  Nor  are  we  to  be  too  fcrupulous 
about  accommodating  them  to  the  conftitution, 
or  ftate  of  the  patient ;  for  whatever  his  habit 
of  body  may  be,  if  the  fever  rages  beyond  mea- 
fure,  the  flight  inconvenience  of  a  blifter  is  rather 
to  be  endured,  than  the  life  of  the  patient  endan- 
gered} for  in  thefe  cafes,  the  only  hope  is  in 
blifters.  They  derive  the  febrile  matter  from 
the  brain,  and  aflift  and  promote  the  other  dif- 
charges,  thofe  efpecially  by  fweat  and  urine  (s). 
Dr.  Glafs  alfo,  in  his  learned  commentaries, 
recommends  the  application  of  blifters  in  inflam- 
matory fevers.  In  febribus  inflammatoriis,  pjl 
debit  am  Janguinis  mijionem,  locum  habet  id  remedij ; 
■atque  licet  'mot us  arteriarum,  etiamnum  nimis  veloces, 
ab  eo  intendantur,  brevi  tantum  intervallo  id  fiet, 

(s )  Vide  Freind  de  Veficant. 

■pofiea 
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pojiea  quideru,  eliquatis  denfis  bumoribus,  puljus  Jen- 
tieniur  molliores,  et  febres  erunt  leniores  (t).  "I 
«  have  more  than  once  in  an  evening,"  fays  Dr. 
land,  in  his  valuable  paper  on  fevers  and  infection, 
"  ordered  eight  or  ten  patients  to  be  bliftered, 
*  and  have  left  them  with  a  quick  pulfe,  great 
"  heat,  immoderate  thirft,  afpain,  confufion,  and 
«  heavinefs  of  the  head,  and  what,  to  a  phyfician 
"  converfant  with  fuch  fevers,  communicates  a 
"  moft  certain  knowledge  of  the  condition  of 
"  the  patient,  fuch  a  lifelefs,  funk  ftate  of  the 
"  eves,  as  denoted  great  danger.  But  the  next 
<c  morning  I  found  thefe  patients  with  a  lively, 
c<  brifk  eye,  a  calm  pulfe,  and  with  a  defire  to  get 
"  out  of  bed  ( u)"  Other  authorities  to  the  fame 
purpofe  might  be  advanced. 

How  then  are  we  to  determine  this  difpute  r 
May  not  the  truth  in  this,  as  in  moft  other  liti- 
gated points,  lie  in  the  middle  way  between  the 
oppofite  opinions  ?  If  fo,  the  following  conclufion 
may  perhaps  be  juftified :  that  whenever  the  in- 
flammatory diathejis  prevails  ftrongly  and  uni- 
formly throughout  the  fyftem,  and  no  one  part 
is  more  affected  than  the  reft,  veficatories  are 
pernicious  and  detrimental.  But  when  peculiar 
fymptoms  of  inflammation  attack  the  head,  the 

(t)  Glafs,  Comment,  p.  235. 

(u)  Lind  on  Fevers  and  Infeftion,  p.  9, 

Vol.  I.  L  lungs, 
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lungs,  &c.  and  prevail  more  in  thofe  parts,  than 
the  reft  of  the  body,  blifters  are  indicated,  and 
often  prove  remarkably  ufeful.  And  in  Mich 
cafes,  diey  are  found  from  experience  to  leffen 
the  impetus  of  the  blood  upon  the  veffels  of  the 
inflamed  part,  to  abate  the  fever  and  heat  of 
the  body,  and  to  diminifh,  very  evidently  the 
quicknefs  of  the  pulfe  (x).  Whatever  may  have 
been  the  original  caufe  of  a  fever,  it  will  be  con- 
tinued, and  often  gready  incfeafed,  by  any  par- 
ticular inflammation,  which  may  happen  to  have 
taken  rife  from  it.  Under  thefe  circumftances, 
the  application  of  a  blifler  to  a  neighbouring  part 
will  fometimes  produce  a  refolution  of  the  difeafe, 
by  lefTening  the  impetus  of  the  fluids  on  the  in- 
flamed part,  by  making  a  confiderable  derivation 
of  ferous  humours  from  it,  and  by  rendering  the 

mind 

(x)  To  under/land  more  clearly  the  action  of  blifters 
in  fuch  cafes,  it  is  neceflary  to  form  a  juft  idea  of  the 
nature  of  inflammation,  which  feems  to  confift  in  an 
increafed  alternate  contraction  of  the  veflels  of  the 
part  affected.  If  the  inflammation  be  large,  or  the  part 
inflamed  very  fenfible,.  the  whole  nervous  fyllem  will  be 
fo  affected  by  the  pain,  as  to  render  the  heart  and  larger 
arteries  more  irritable;  and  the  force  of  the  circulation 
will,  of  courfe,  be  greatly  increafed,  through  the  whola 
body.  This.ftate  is  what  is  called  the  inflammatory 
diathejis.  In  the  cure  of  inflammation  therefore,  two 
indications  are  to  be  attended  to;  i.  to  diminifh  the 
force  of  the  circulation  in  general  ;   2.  to  abate  the 

action 
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mind  lefs  fenfible  of  the  painful  irritation,  which 
excites  and  continues  the  inflammation.  Upon 
theie  principles,  I  apprehend,  we  may  eafily  ex- 
plain the  aftion,  and  deduce  from  them  the  ufes 
of  epifpaftics  in  the  following  difeafes; 

I.  In  the  symptomatic  phrenitis  or  delirium, 
which  accedes  indifferently  to  the  bilious,  malig- 
nant, or  inflammatory  fever.  If  the  lownefs  of 
the  pulfe  admits  not  of  venasfection,  the  cure 
muft  be  attempted  by  leeches  and  blifters  (y). 
On  this  fubjeft,  Dr.  Whytt  furnimes  us  with 
a  practical  obfervation  of  importance :  that  in 
fevers,  where  the  fubftance  of  the  brain  is  affected, 
and  not  its  membranes,  he  has  never  found  any 
benefit  from  the  ufe  of  blifters.  And  he  always 
fufpecls  the  brain  to  be  affedted,  when  a  fever 

aftion  of  the  velTels  in  the  part  affefted.  The  former  is 
to  be  attempted  by  vensefe&ion,  and  the  antiphlogiftic 
regimen  ;  the  latter  by  emollient  and  fedative  applica- 
tions, and  frequently  by  bliftering  the  neighbouring 
parts.  For  the  impetus  of  the  fluids,  in  the  veflels  of 
the  part  to  which  the  velicatory  is  applied,  is  much 
more  augmented  in  proportion,  than  the  force  of  the 
circulation  in  general.  And  as  there  feems  to  be  only  a 
certain  degree  of  nervous  energy,  exerted  in  the  body 
at  one  time,  the  incrcafe  of  its  action  in  one  part,  will 
neceflarily  diminifli  it  in  another.  And  thus  the  ori- 
ginal inflammation  is  cured,  by  exciting  another  con- 
tiguous to  it. 

(y)  Vid.  Pringle  on  the  Dif.  of  the  Army,  p.  138. 

L  2  and 
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and  delirium  come  on,  without  any  preceding 
head-ach,  or  rednefs  in  the  tunica  albuginea  of 
the  eyes.  This  kind  of  fever  he  has  met  with 
feveral  times,  and  has  obferved  it  to  be  generally 
fatal  (z).  But  I  have  lately  had  under  my  care 
a  patient,  whofe  cafe  furnifhes  an  exception  to 
this  valuable  obfervation ;  and  as  there  is  fome- 
thing  in  it  fingular  and  curious,  it  may  not  per- 
haps be  an  ufelefs  digrelfton,  to  give  a  detail  of 
the  moft  interefting  circumftances  which  at- 
tended it. 

M.  B.  a  maid  fervant,  aged  twenty-four,  being 
with  child,  was  turned  out  of  her  place,  and 
obliged  to  go  into  the  poor  houfe,  where  fhe 
remained  feveral  weeks  after  her  delivery.  But 
funk  with  low  diet,  oppreffed  with  uneafmefs,  and 
exhaufted  with  nurfing,  fhe  was  taken  back  by 
her  friends,  who  were  affifled  in  their  endeavours 
to  recruit  and  reftore  her  ftrength,  by  the  chari- 
table benefactions  of  a  neighbouring  gentle- 
woman, diftinguifhed  for  her  humanity.  Auguft 
1 2th,  1766,  a  few  days  after  her  return  home, 
(lie  was  feized  with  a  fever,  which  began  with 
.  a  coldnefs  and  mivering,  and  was  fucceeded  by 
heat.  On  the  1 8th  I  faw  her,  and  found  her  in  a 
delirium,  with  a  low  and  feeble  pulfe.  '  Her  eyes 
were  funk,  but  without  the  leaft  rednefs  or  in- 

(&)  Vid.  Phil.  Tranf.  vol.  L.  part  II.  p.  578. 

flammation, 


ON    BLISTERS.  149 

flammation,  nor  had  fhe  complained  of  any  pre- 
ceding pain  in  die  head.    Her  urine  was  fome- 
times  pale,  fometimes  high  coloured.    Her  {kin 
had  that  kind  of  heat,  which  is  not  eafily  de- 
fcribed,  but  which  leaves  a  difagreeable  fenfation 
in  the  hand  that  feels  it.    Her  tongue  was  dry 
and  blackifli ;  fhe  had  a  fluihing  every  now  and 
then  in  her  face,  and  her  belly  was  immoderately 
loofe  j  and  to  all  thefe  complaints  an  almoft  total 
deafnefs  was  added.    In  the  afternoon,  there  was 
generally  a  flight  remiffion  of  the  fymptoms. 

A  large  blifter  was  ordered  to  be  laid  betwixt 
her  ihoulders,  and  a  cordial,  diaphoretic,  and 
lightly  aftringent  mixture  was  prefcribed. 

Aug.  10.  The  delirium  ceafed.  Her  pulfe 
and  heat  were  natural,  her  loqfenefs  was  abated, 
but  her  deafnefs  ftill  continued.  Two  blifters 
were  directed  to  be  applied  behind  her  ears. 

21.  There  feemed  to  be  no  appearance  of 
fever,  and  the  deafnefs  was  going  off,  though  the 
blifters  had  not  been  applied.  She  complained 
of  a  numbnefs  in  her  right  leg,  which  on  exami- 
nation I  found  to  be  cold  and  motionlefs.  Di- 
rections were  given  to  rub  it  well  widi  the  fleili 
brufh,  and  a  large  cataplafm  of  muftard  and  oat 
meal  ana  p.  a.  was  ordered  to  be  applied  to  her  foot. 

24.  The  palfy  was  almoft  removed.  In  other 
refpedts  fhe  was  well,  except  the  pain  occafioned 
by  the  cataplafm. 

L  3  30tn- 
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30th.   She  had  the  perfect  ufe  of  her  leg. 

Septemb.  3d.  Though  the  inflammation  oc- 
cafioned  by  the  cataplafm  was  very  inconfiderable, 
yet  fhe  complained  of  great  pain  arifing  from  it. 
Her  foot  was  therefore  fomented  with  a  deco&ion. 
of  camomile  and  poppy  heads,  to  which  a  fuf- 
ficient  quantity  of  milk  was  added ;  and  after-  , 
wards  a  white  bread  poultice  was  applied. 

5th.  This  morning  fhe  was  feized  with  con-, 
vulfions  of  the  epileptic  kind,  and  had  fix  fits 
fucceffively.  She  was  cold,  feeble,  and  languid, 
and  complained  much  of  ficknefs  and  pain  in 
her  head.  The  following  medicines  were  pre- 
ferred. 

R.  Tlnffi.  valerian,  volat.  tincl.  fuliginis,  ana 
gfs.  laud,  liquid,  gutt.  xl.  m.  cap.  cochl.  parv.  ij. 
omni  bora,  ex  cyatho  aqua  Jpritufque  vini  gallici. 

R.  Rad.  valerian.  Jylveft.  jfs.  aq.  font  an.  Jxij. 
coque  parum,  ft  adde  ajafcetid.  sifs.  m.  f.  enema 
ftatim  injiciend. 

6th.  She  was  better,  and  had  no  return  of  the 
fits ;  but  complained  ftill  of  violent  pain  in  the 
foot. 

7th.  She  continued  free,  from  the  fits.  Her 
head  was  eafier,  but  her  foot  was  ftill  painful. 
Yefterday  in  the  afternoon,  fhe  was  fuddenly 
deprived  of  her  fight,  without  the  leaft  previous 
pain  or  uneafinefs  in  her  eyes.    No  inflammation, 
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opacity,  or  alteration  of  any  kind  appeared  ex- 
ternally ;  except  that  the  pupils  were  more  than 
ordinarily  dilated.    On  holding  a  lighted  candle 
dole  to  her  eye,  the  pupil  did  not  contraft  itfelf, 
and  lhe  had  not  the  leaft  perception  of  the  light. 
"As  I  apprehended  her  blindnefs  to  be  zguttaferena, 
arifing  from  a  paralytic  affection  of  the  retina, 
I  ordered  her  forehead  to  be  frequently  nibbed 
with  the  liniment,  volatile,  made  with  equal  quan- 
tities of  ol.  oliv.  and  fp.  Jalis  amnion,  cum  calce 
viva  -,  and  afterwards  a  flannel,  moiftened  with 
the  mixture,  to  be  left  upon  the  part.    It  was 
hoped  that  by  this  ftimulus,  applied  immediately 
to  the  nerves  which  iffue  from  the  eyes,  through 
the  Jupra-orbital  foramina,  the  jetina  might  be 
reftored  to  its  proper  fenfibility.    And  the  event 
in  fome  meafure  anfwered  my  expectations ;  for 
before  night,  lhe  was  able  to  diftinguifh  the  light 
of  a  candle.    But  the  recovery  of  her  fight  was 
both  imperfeft,  and  of  fhort  continuance. 

8th.  She  was  ftill  blind,  and  more  ftupid  and 
heavy  than  ufual.  She  was  frequently  fick,  and 
vomited  her  food,  but  refufed  all  medicines.  A 
blifter  was  ordered  to  be  applied  to  her  forehead. 

9th.  She  had  perfectly  recovered  her  fight. 
No  fooner  did  the  blifter  begin  to  operate,  but 
lhe  had  a  glimmering  of  light,  the  pain  occafioned 
a  flow  of  tears,  and  lhe  was  gradually,  during 
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the  action  of  the  veficatory,  reftored  to  the  ufe  of 
her  eyes. 

ioth.  She  ftill  retained  the  perfect  ufe  of  her 
eyes  ;  was  more  cheerful  and  lively,  had  no  pain 
in  her  head,  and  complained  lefs  of  her  foot. 
As  fhe  feemed  to  be  in  a  fair  way  of  recovering 
her  former  ftate  of  health,  I  left  her,  after  giving 
the  proper  directions  with  refped  to  her  diet. 

N.  B.  The  young  woman  continued  to  re- 
cover, and  about  ten  days  afterwards,  I  faw  her 
perfectly  well. 

II.  In  opthalmias.  Inflammations  of  the  eyes 
are  frequently  cured,  by  making  a  derivation 
from  the  part  affefted,  either  by  means  of  leeches, 
or  of  blifters.    Perhaps  both  might  be  ufefully 
applied  at  the  fame  time ;  the  leeches  near  the 
external  angle  of  the  eye,  and  the  blifters  behind 
the  ears ;  or,  according  to  the  prefent  more  effi- 
cacious method  of  practice,  upon  the  forepart  of 
the  head.     To  confpire  with  their  operation, 
if  the  flux  of  humours  to  the  eyes  be  great,  a 
brifk  purge  may  be  adminiftered,  to  make  a 
revulfion.    And  thus,  I  apprehend,  a  cure  may 
be  compleated,  without  draining  the  whole  body 
by  large  and  repeated  vensefe&ions.  Hoffman 
diffuades  us  from  applying  epifpaftics  to  the  neck, 
in  opthalmias.     In  opthalmia  egregij  Junt  u/us ; 
fed  obfervavi,  quod  in  nucha  non  adeo  conducanty 
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Jed  potius  dolor  ittde  augeatur  ■,  quum  contra  pedibus 
admota^  J<epe  fmulac  humor  Jlillare  incipit,  dolorem 
levent  (a). 

III.  In  nasal  hemorrhages,  bliflers  applied 
to  the  back  have  been  ferviceable  (b) ;  and  may 
we  not  from  analogy  conclude,  that  they  would 
be  equally  ufeful  in  hemoptoes  ? 

IV.  In  the  inflammatory  angina,  Sydenham 
recommends  the  application  of  a  large  and  ftrong 
epifpaftic  between  the  lhoulders,  having  premifed 
bleeding  and  purging.  Sir  John  Pringle  men- 
tions another  remedy,  whofe  mode  of  operation 
feems  to  be  fimilar  to  that  of  blifters ;  viz.  the 
application  of  a  piece  of  flannel  to  the  throat, 
moiftened  with  two  parts  of  ol.  oliv.  and  one  of 

Jp.  c.  c.  -vol.  or  in  fuch  a  proportion  as  the  fkin 
will  bear.  By  this  means  the  neck,  and  fome- 
times  the  whole  body,  is  put  into  a  fweat.  But 
I  imagine  it  is  not  by  the  diaphorefis,  fo  much 
as  by  the  revulfion  which  it  produces,  that  this 
application  is  fo  efficacious :  and  upon  this  prin- 
ciple, perhaps  a  blifter  would  be  ftill  more  fer- 
viceable. Its  operation  indeed  would  not  be  fo 
quick  j  but  the  copious  derivation  of  ferous  hu- 
mours, from  veflels  nearly  connected  with  the 

(a)  De  Veficant.  ufu.  §  i2. 

(b)  Cullen's  Clinical  Lea. 
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inflamed  parts,  would  much  more  than  balance 
the  comparative  flownefs  of  its  operation  (c). 

V.  In  the  firft  ftage  of  the  angina  maligna, 
a  blifter  applied  to  the  nape  of  the  neck,  or  to 
each  fide  of  the  throat,  produces  very  falutary 
effects.    But  as  the  fkin  in  this  difeafe  is  par- 
ticularly difpofed  to  inflammation,   I  have  feen 
inconveniences  arife  from  the  two  powerful  fti- 
mulus  of  the  cantharides.    Of  late,  therefore,  I 
have  directed  the  emplaft.  veficatorium,  of  the 
London  Difpenfatory,  to  be  mixed  with"  an  equal 
or  double  proportion  of  the  emplaft.  ftomachicumy 
and  to  this  composition,  have  added  a  drachm 
or  two  of  camphor,  properly  comminuted  with 
rectified  fpirit  of  wine.    Such  a  plaifter  I  have 
repeatedly  experienced  to  be  fufficiently  efficacious 
as  a  blifter  i   and  the  antifeptic  ingredients  it 
contains,  coincide  with  the  general  indication  of 
correcting  putrefaction. 

If  a  blifter  plaifter,  after  being  moderately 
warmed  before  the  fire,  be  covered  with  a  fine 
foft  piece  of  mufljn,  it  will  occafion  much  lefs 
irritation ;  produce  no  ftrangury,  or  but  in  a  flight 

(c)  On  looking  into  tlie  kft  edition  of  Sit  John 
Pringle's  Difeafes  of  the  Army,  I  find  a  note  in  which 
he  informs  us,  that  in  later  practice,  befides  a  blifter 
to  the  back,  in  bad  cafes  he  lays  one  acrofs  the  throat  : 
zt  other  times  he,  has  applied  feven  or  eight  leeches 
under  the  fauces,  p.  173. 
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degree;  and,  when  it  is  to  be  removed,  will  feparatc 
from  the  fkin,  with  great  facility :  nor  will  fuch  a 
covering  prevent  its  veficating  effects.  Hence 
blifters  may,  in  this  manner,  be  applied  with 
advantage,  whenever  the  fkin  is  difpofed  to 
eryfipelatous  inflammation,  from  its  extreme  fen- 
fibility;  or  when  their  evacuating  powers  are 
wanted,  with  a  diminution  of  their  ftimulus.  In 
puerperal  cafes  alfo,  they  may  thus  be  ufed, 
without  danger  of  inflaming  the  uterus,  by  their 
action  on  the  urinary  paffages. 

VI.  In  a  true  peripneumony,  especially  when 
the  inflammation  is  great,  repeated  bleeding  is 
the  principal  remedy;  and  Dr.  Whytt  diflliades 
us  from  the  early  application  of  blifters.  But 
when  the  difeafe  is  of  a  mixed  kind,  when  the 
lungs  are  not  fo  much  inflamed,  as  loaded  with 
a  pituitous  matter,  when  bleeding  gives  but  little 
relief,  when  the  pulfe  though  quick  is  fmall,  when 
the  patient  is  not  able  to  bear  evacuations,  and 
the  difeafe  hath  continued  for  fome  time,  in  fuch 
circumftances  epifpaftics  will  produce  remarkably 
good  effects  (d).  Sir  John  Pringle  fays  that 
a  pleurify,  taken  in  the  beginning,  may  often  be 
cured  by  one  large  bleedingf  and  a  blifter  laid 
to  the  fide  affected.  If  there  be  no  particular 
flitch,  but  only  a  general  oppreflion,  the  veficatory 

(d)  Phil.  Tranf.  vol.  L.  part.  II. 
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may  be  applied  to  the  back,  and  afterwards,  if  the 
difeafe  be  obftinate,  firft  to  one  fide,  and  then  to 
the  other.  Whether  applied  to  the  cheft,  or  to 
the  extremities,  it  will  relieve  the  breaft,  promote 
expectoration,  and  lower  the  pulfe.  In  pulmonic 
diforders,  Huxham  recommends  bliftering  the 
legs  j  and  he  obferves  that  when  they  ulcerate  the 
extremities  feverely,  they  commonly  give  great 
relief  (e). 

VII.  In  the  chronic  asthma,  when  the  patients 
ftrength  is  very  much  reduced,  bliflers  are  highly 
efficacious.  But  they  mould  never  be  applied  to 
the  cheft,  when  the  dyjpnoea  is  very  fevere;  be- 
caufe  they  render  the  motion  of  the  intercoftal 
mufcles  more  difficult  and  painful,  as  well  as 
obftrucr.  refpiration,  by  their  preffure  and  tenacity. 
In  thefe  cafes  volatiles  are  peculiarly  ufeful. 

VIII.  In  the  small-pox,  when  it  is  attended, 
with  rawnefs,  forenefs,  and  great  heat  in  the  mouth 
and  throat,  and  a  fliarp  rheum  or  ftoppage  in  the 
noftrils,  blifters  are  found  to  be  very  fuccefsful. 
And  in  this  difeafe,  whenever  the  membrana 
Jchneideriana  is  affected,  a  revulfion  from  it  is 
indicated  \  otherwife  towards  the  clofe  of  it,  the 
patient  will  be  in  danger  of  fuffocation  (f). 

(e)  Vid.  Eflay  on  Fevers,  p.  219,  and  Obf.  de  Aere. 
et  Morb.  Epid.  vol.  II. 

(f)  Vid.  Eflay  on  Fevers,  p.  219,  and  Obf.  de  Aerc. 
et  Morb.  Epid.  vol.  H,  p.  140,  149. 
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IX.  In  coughs,  attended  with  fever,  pain  in 
the  fide,  and  a  pituitous  infarction  of  the  lungs, 
blifters  are  highly  efficacious,  in  abating  the  fever, 
lowering  the  pulfe,  and  removing  the  inflam- 
matory obftru&ion.  This  Dr.  Whytt  hath  fatis- 
factorily  proved,  by  a  detail  of  cafes,  laid  before 
the  Royal  Society,  and  publifhed  in  the  Philof. 
Tranf.  vol.  L. 

X.  In  the  inflammation  of  the  liver, 
one  of  the  beft  remedies  is  a  large  blifter  laid 
over  the  part  affected  (g). 

XL  In  the  inflammation  of  the  stomach 
and  intestines,  in  the  ileus  and  inflammatory 
colic,  epifpaftics  are  found  to  be  ferviceable  (h). 

XII.  In  the  dysentery,  when  the  pains  in 
the  belly  are  too  fixed  to  yield  to  fomentations, 
they  are  relieved  by  a  blifter,  applied  to  the 
abdomen  (i). 

XIII.  Blisters  are  remarkably  ferviceable  in 
the  Diarrhoea,  which  fometimes  attends  the 
measles  ;  probably  becaufe  they  leffen  the 
inflammation,  which  in  this  difeafe  falls  on  the 
interlines. 

XIV.  In.  the  rheumatism,  sciatica,  and 
gout,  Hoffman  commends  the  ufe  of  veficatories, 
becaufe  they  fet  in  motion,  and  evacuate  the 

(g)  Pringle's  Dif.  of  the  Army,  p.  151. 

(h)  Ibid. 

(i)  Pringls's  Dif.  of  the  Amy,  p.  202. 
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fuppofed  acrid  matter,  which  is  impacted  in  the 
nervous  and  tendinous  parts.  Pringle  advifes 
their  application  to  the  part  affected,  in  the 
rheumatifm  and  fciatica;  and  a  celebrated  Pro- 
feffor  at  Edinburgh  afferts,  that  they  feldom  fail 
of  fuccefs  in  the  rheumatifm,  when  applied  before 
a  fwelling  of  the  part  comes  on  (k).  Huxham 
alfo  bears .  teftimony  in  favour  of  epifpaftics : 
In  crudeliffimo  rheumatijmo^  nihil  magis  prodejl 
qUam  vejicatoria,  inter  fcapulas  Jupcrimpofita  (I). 

Thus  much  for  the  action  of  blifters  on  the 
moving  fibres.  Their  operation  on  the  fluids 
depends  upon  their  medicinal  powers,  as  attenu- 
ants  and  evacuants;  and  thefe,  perhaps,  arife 
folely  from  their  ftimulus  on  the  folids.  By 
quickening  the  alternative  contractions  of  the 
veflfels,  they  prevent  the  ftagnation  of  die  juices ; 
hence  their  attenuating  effects :  and  by  exciting 
an  inflammation  externally,  they  occafion  a  flux 
of  humours  to  the  flcin,  and  a  confequent  evacu- 
ation of  them.  It  feems  therefore  to  be  almoft 
unnecefTary,  to  confider  veficatories  as  belonging 
to  this  fecond  clafs  of  medicines.  But  as  fome 
interefting  particulars,  relating  to  their  operation 
as  evacuants,  have  been  omitted  in  the  preceding 
part  of  this  attempt  to  invefligate  their  ufes,  I 
fliall  briefly  confider  them  under  this  head. 

(k)  Cullen's  Clinical  Lcdures. 
(I)  De  Colico  Damnoniorum. 

I.  In 
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I.  In  nervous  fevers,  blifters  act.  not  only 
is  a  ftimulus,  but  as  a  drain ;  and  they  fhould 
not  be  too  ibon  dried  up.  Huxham  fays,  die- 
more  they  difcharge,  and  the  better  it  is  for  the 
patient :  and  when  the  firft  blifters  heal  up,  he 
recommends  the  application  of  others. 

II.  In  dropsies,  particularly  in  the  ana/area^ 
blifters  applied  to  the  legs  produce  a  very  copious 
difcharge  of  ferous  humours*  but  they  fhould  be 
ufed  with  caution,  becaufe  they  fometimes  oc- 
cafion  a  fpreading,  painful,  and  dangerous  in- 
flammation. I  was  lately  witnefs  to  a  fatal  cafe 
of  this  kind.  The  patient  laboured  under  a 
dropfy  of  the  thorax,  and  a  general  anafarca. 
His  les;s  and  thighs  were  fwoln  to  an  amazing 
fize.  Veficatories  were  applied  to  the  extremities, 
a  little  above  each  ankle ;  and  by  unloading  the 
cellular  membrane,  they  at  firft  afforded  great 
relief ;  but  in  a  few  days  an  eryfipelas  enfued, 
which  extended  itfelf  over  the  whole  legs  and 
part  of  the  thighs,  producing  fuch  excruciating 
pain,  that  the  patient,  whofe  ftrength  had  been 
before  nearly  exhaufted,  funk  under  the  anguifh. — 
Whenever  it  is  thought  expedient  to  employ 
blifters,  for  the  removal  of  anafarcous  fwellings, 
they  fhould  be  covered  with  fine,  fbft  muflin,  in 
the  mariner  before  defcribed. 

III.  In  the  lymphatic  or  crystalline  small- 
pox, veficatories  are  recommended  as  evacuants, 

both 
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both  by  Huxham  and  Mead.  For  by  the  feafon- 
able  difcharge  of  the  ferofities,  the  fever,  which 
increafes  when  there  is  no  further  derivation  of 
humours  to  the  fkin,  is  happily  moderated,  if  not 
prevented. 

IV.  In  the  warty  saI all-pox,  blifters  are  very 
ufeful  evacuants;  becaufe  the  matter  being  too 
thick,  can  neither  fuppurate,  nor  pafs  off  by 
urine  (m). 

V.  In  the  convulsions  to  which  children  are 
fubjecT:,  the  beft  practical  writers  advife  the  appli- 
cation of  blifters,  chiefly  on  account  of  the  drain 
which  they  produce.  The  plenty  of  nutrition, 
which  nature  hath  provided  for  the  young  animal, 
from  the  time  of  its  birth,  necefTarily  creates  many 
redundancies,  which  in  a  healthy  ftate,  are  carried 
off  by  the  glands  of  the  fkin,  by  urine,  or  by 
ftool.  Hence  when  the  infant  is  arrived  to  a 
certain  growth,  an  eruption,  called  the  red  gum, 
ufually  appears  on  the  furface  of  the  body,  and 
frequently  at  the  fame  time,  there  is  a  difcharge 
from  the  glands  behind  the  ears,  and  in  the  groin. 
During  thefe  excretions,  the  child,  for  the  moft 
part,  is  lively  and  well ;  but  as  the  equilibrium 
of  health,  in  fuch  delicate  fubje&s,  is  eafily  dif- 
turbed,  their  continuance  is  very  precarious.  And 
if  fome  new  evacuation  be  not  fubftituted  in  the 
room  of  them,  difeafe  will  unavoidably  enfue. 


(m)  Vide  Mead  de  Variolic. 
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For  lb  exquifice  is  the  fenfibility  of  the  nervous 
fyftem  in  children,  that  a  very  flight  degree  of 
irritation  will,  in  their  tender  bodies,  excite  con- 
vulfions.  In  fuch  circumftances,  the  utility  of 
blifters  is  obvious,  and  might  be  inferred  even 
a  priori,  if  experience  had  not  given  a  fanction 
to  their  application.  But  their  good  effects  are 
warranted  by  the  molt  undoubted  teftimonies. 
And  as  a  proof,  how  falutary  it  is  to  promote 
the  difcharge  of  the  fuperabundant  juices  in  chil- 
dren, Willis  relates  the  cafe  of  a  girl,  who  was 
fubjedl:  to  the  epilepfy,  and  in  one  of  her  fits  fell 
into  the  fire,  and  burnt  her  face  and  forehead 
in  the  moft  fhocking  manner.  The  accident 
however  was  attended  with  this  good  effeft,  that 
as  long  as  the  ulcers  remained  open,  me  was  free 
from  the  diforder.  Hollerius  furnimes  us  with 
a  fimilar  example.  A  girl  had,  from  her  infancy, 
a  running  fore  in  her  head  :  It  was  fuddenly 
healed,  and  fhe  became  epileptic.  Variety  of 
remedies  were  tried  to  no  purpofe :  Duretus 
was  confulted,  who  recommended  the  application 
of  beet  leaves  to  her  head,  which  brought  on  a 
large  difcharge,  and  removed  her  epilepfy  ( n ). 
Agreeable  to  this  is  the  obfervation  of  Hippo- 
crates, that  running  fores  of  the  head,  happen- 
ing to  children,  prevent  convulfions.  ^uibuf- 


(n)  Eoerhaave  de  Morb,  Nerv.  p,  820. 

Vol.  I.  M  cunque 
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cunque  quidem  pueris  exiftentibus,  erumpunt  ulcera 
in  caput,,  et  in  aures,  ac  in  reliquum  corpus  ;  et  qui 
Jalvuofifiunt,  ac  mucofi,  hi  ipfi  in  progrejfu  atatis 
facillime  degunt :   Qui  vero  mundi  funt,  et  neque 
ulcus  ullum,  neque  mucus,  neque  ulla  Jaliva  prodit, 
neque  in  uteris  purgationem  fecerunt,  tali  bus  peri- 
cidum  imminet,  ut  ab  hoc  morbo  (i.  e.  epilepfia) 
eorripiantur  (o).     Dr.   Mead,    in  his  learned 
treatife,  de  imperio  folis  et  lunoe,  furniflies  us  with 
a  very  remarkable  hiftory  of  the  epilepfy,  cured 
by  a  difcharge  from  the  head,  in  confequence 
of  the  application  of  a  blifter.   A  child  about  five 
years  old,  of  a  lufty  and  full  habit  of  body,  had 
convulfions  fo  ftrong  and  frequent,  that  her  life 
was  with  difficulty  faved  by  evacuants,  and  other 
medicines.    She  continued  well  for  a  few  days, 
but  was,  at  the  full  of  the  moon,  again  attacked 
with  a  moft  violent  fit ;  after  which  the  difeafe 
regularly  kept  the  fame  period  with  the  tides. 
She  continued  in  this  ftate  fourteen  days,  that  is, 
till  the  next  great  change  of  the  moon,  when  a  dry 
fcab,  the  effeft  of  an  epifpaftic  with  which  the 
whole  occiput  had  been  covered,  broke  out,  and 
from  the  fore  iffued  a  confiderable  quantity  of 
limpid  ferum.    This  difcharge  was  promoted  by 
proper  applications  ;  and  the  patient  grew  up  to 
woman's  eftate,  without  ever  fuffering  any  return. 


fo)  Hippoc.  de  Morb.  Sacro. 
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of  the  dreadful  difeafe,  under  which  fhe  had 
laboured.  Celfus,  in  the  epilepfy,  recommends 
fcarification,  and  the  application  of  cupping 
glafTes  to  the  occiput  (p J ;  and  as  this  difeafe 
frequendy  arifes,  efpecially  in  children,  from 
plenitude,  and  a  redundancy  of  humours  in  the 
head,  a  drain  made  from  that  part,  may  juftly  be 
regarded  as  a  probable  means  of  cure. 

(p)  Lib.  III.  cap.  23.. 
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A  N 

INQUIRY 

INTO  THE   RESEMBLANCE  BETWEEN 

CHYLE     a  n  ri  MILK. 

— —  Probabilia  conjeSlura  fequens. 

Cic.  Tufc.  lib.  I. 

THE  properties  of  milk  have  with  great 
ingenuity  been  inveftigated,  and  with 
equal  precifion  afcertained,  by  feveral  medi- 
cal writers ;  and  if  the  nature  of  the  chyle  were 
as  well  known,  the  fubjecl:  of  the  piefent  inquiry 
would  be  obvious,  and  of  eafy  folution.  But 
as  this  fluid  cannot,  without  great  difficulty,  be 
colle&ed  in  fufficient  quantity  to  undergo  an 
experimental  examination,  it  is  almoft  impoffible 
to  determine  its  qualities,  with  any  confiderable 
degree  of  certainty.  Nor  have  I,  in  a  great 
variety  of  authors  which  I  have  confulted,  met 
with  one  experiment,  which  has   been  made 

*  This  Effay  was  read  to  the  Royal  Medical  Society 
of  Edinburgh  in  the  year  1763. 
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immediately  on  the  chyle,  taken  from  the  lacteal 
vefTels.  We  muft  therefore  content  ourfelves 
with  attempting  to  determine,  a  priori,  its  nature 
and  properties;  diat  by  comparing  thefe  with 
the  known  qualities  of  milk,  fome  probable 
conclufions  at  leaft  may  be  deduced.  And  thefe 
conclufions  may  be  confirmed  by  other  argu- 
ments, drawn  from  facts  and  obfervations. 

I.  The  chyle  muft  neceffarily  be  compofed  of 
the  food  we  eat  5  which,  being  mafticated  in  the 
mouth,  and  mixed  with  the  fermentable  ialiva,  is 
carried  into  the  ftomach,  where  it  receives  the 
addition  of  the  fuccus  gq/lricus,  is  further  broken 
down,  ferments,  and  pafles  over  the  pylorus  into 
the  duodenum.  Here  it  mixes  with  the  bile, 
cyftic  and  hepatic,  with  the  fuccus  pancreaticus, 
and  the  lymph  which  is  thrown  out  from  the 
exhalant  arteries,  into  the  interlines.  At  length, 
if  the  animal  feed  chiefly  upon  vegetables,  it  is 
changed  into  a  white  and  faccharine  fluid,  which 
being  imbibed  by  the  lacteals,  is  carried  into 
the  courfe  of  circulation,  to  be  furdier  affimilated, 
animalized,  and  converted  in  Juccum  et  Janguinem. 

The  fluid  thus  formed,  in  all  probability,  con- 
ftfts  of  oil,  mucilage,  water,  a  coagulable  part, 
arid  fixed  air.  That  oil  and  mucilage  enter  into 
its  compofition,  may  be  prefumed  from  the 
whitenefs  of  its  colour ;  for  thefe  two  fubftances, 
when  intimately  combined  with  water,  always 
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put  on  that  appearance.  The  exiftence  of  a 
coagulable  part  in  the  chyle  is  rather  more 
uncertain ;  but  I  think  there  is  fome  foundation 
for  the  hypothefis.  Our  food  is  mixed,  in  the 
prima  via,  with  a  confiderable  quantity  of  lymph, 
which,  as  it  is  compofed  of  the  ferum  of  the  blood, 
muft  be  of  a  coagulable  nature.  And  the  muci- 
lage, contained  in  the  aliment  itfelf,  pofleffes  alfo 
in  fome  degree  the  fame  property.  So  that 
we  may  with  probability  conclude,  that  the  chyle 
is  not  deftitute  of  a  coagulable  part.  This 
coagulable  part  of  the  chyle  may  poffibly  owe 
its  origin,  as  much  to  the  peculiar  procefs  of 
fermentation,  which  takes  place  in  the  prima  via, 
as  to  the  animal  fluids  which  are  mixed  with  our 
food,  in  its  paffage  through  the  ftomach  and 
fmall  inteftines.  And  this  fermentation  depends, 
in  a  great  meafure,  on  the  nature  of  the  aliments 
ino-efted.  For  it  is  obferved  that  a  cow,  which 
feeds  upon  rank  and  watery  grafs,  yields  milk 
that  contains  very  litde  craffamentum,  and  is 
therefore  unfit  for  the  purpofe  of  making  cheefe. 
That  fixed  air  enters  into  its  compofition  is 
acknowledged  by  every  one,  and  has  lately  been 
very  ingenioufly  illuftrated,  by  the  experiments 
of  Dr.  Macbride. 

Boerhaave,  and  other  chemical  writers  en- 
deavour to  explain  the  formation  of  chyle,  by  die 
inftance  of  an  emulfion,  which  is  made  by  tri- 
turating 
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minting  any  of  the  oleaginous  vegetables  with 
water.  .  But  the  analogy  .between  them  is  very 
imperfect,  and  perhaps  only  fubfifts  in  this  An- 
gle particular,  that  the  white  colour  of  each  fluid 
arifes  from  the  mixture  of  oil  and  water,  by  die 
intervention  of  mucilage. 

II.  Milk  confifts  of  oil,  mucilage,  fugar,  water, 
and  air.  The  oil  is  obtained  by  a  fpontaneous 
Separation,  and  is  called  cream.  The  mucilage 
is  that  coagulable  part,  of  which  cheefe  is 
made.  It  has  often  been  compared  to  the  ferum 
of  the  blood  5  but  differs  from  it  in  this,  effential 
particular,  that  it  is  not  coagulated  by  heat. 
The  water  contains  a  quantity  of  fugar,  which 
may  be  feparated  from  it,  by  evaporating  with 
a  gentle  heat,  and  cryftallizing.  That  air  is 
prefent  in  milk  may  be  made  evident  to  the 
fenfes,  by  placing  a  quantity  of  it,  previoufly 
heated,  under  the  receiver  of  an  air  pump. 

The  bare  enumeration  of  the  above  particulars 
is  fufficient  to  ihew  the  fimilitude  that  fubfifts 
between  the  two  animal  fluids,  which  form  the 
fubject  of  our  prefent  inquiry.  And  if  it  could 
be  iatisfaftorily  afceitained,  that  the  properties, 
and  component  parts  of  the  chyle  are  juftly 
laid  down,  this  exad  refemblance  would  prove, 
beyond  all  doubt,  that  they  are  one  and  the 
fame.  But,  unfortunately,  it  cannot;  and  as 
my  conclufion  is  founded  upon  hypothecs  alone, 
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it  is  neceffary  to  fupport  it  by  arguments,  drawn 
from  fads  and  obfervations. 

I.  Milk,  as  to  its  properties,  depends  upon 
the  aliment.    Pro  vi  et  differentia  affumptorum  lac 
diverfmn  effe  j  ex  illis  enim  chylus  melior  vel  deteriory 
dulcis  velamarus,  ex  hoc  tale  lac;  qualia  enim  ingejla, 
talis  chylus,  qualis  chylus,  tale  lac,  affertum  quotidiana 
confirms  experientia  (a).      Diofcorides  relates, 
that  the  milk  of  goats,  which  fed  on  the  fcammony 
plant  and  fpurges,  proved  cathartic ;  and  inftances 
have  been  known,  of  an  animal  yielding  bitter 
milk,  from  having  eaten  wormwood  (b ).    If  a 
nurfe  take  a  purgative,  the  infant  will  be  purged  ? 
if  me  drink  wine  or  fpirituous  liquors,  it  will  be 
intoxicated  (c);  and  I  have  been  informed,  from 
good  authority,  of  one  inltance,  where  the  eating 
of  cabbage,  or  other  flatulent  vegetables,  always 
gave  the  child  the  windy  gripes.    Milk,  and  the 
butter  made  from  it,  are  found  to  differ  greatly 
in  colour,  confiftence,  tafte,  and  fmell,  according 
to  the  food  of  the  animal.    Human  milk  is  made 
yellow  by  taking  faffron,  bitter  by  wormwood, 
and  impregnated  with  a  garlic  fmell  by  eating 
that  root  ( d).    Boerhaave  relates  that  thick  ale, 
taken  by  a  farting  nurfe,  hath  in  a  fliort  fpace  of 

(a)  Crantz  M.  M.  p.  80. 

,(b)  Vid.  Lewis's  Mat.  Med.  p.  350. 

(c)  Vid.  Boerhaav.  Prsleft.  §  690. 

(d}  Vid.  Neumann's  Chemillry,  p.  569.  Notes. 

time 
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time  been  difcharged  through  the  breads  (e). 
Thefe  inftances  fhew,  diat  milk  retains  all  the 
adventitious  properties  of  the  chyle ;  we  may 
therefore  conclude,  by  analogy,  that  the  natural 
and  peculiar  qualities  of  that  fluid  remain  alfo 
unchanged. 

II.  The  milk  is  proportioned  in  quantity,  to 
the  quantity  of  chyle.  If  the  animal  faft  for 
a  long  fpace  of  time,  neither  chyle,  nor  milk  is 
generated.  The  milk,  which  is  fecreted  imme- 
diately after  taking  in  food,  is  found  to  be  crude 
and  indigeftedj  becaufe  it  proceeds  probably 
from  the  juices  of  the  aliment,  which  are  carried 
into  the  fyftem  by  the  abforbent  veffels,  before 
the  chylous  fermentation,  if  that  exprefiion  be 
allowable,  is  perfected.  A  nurfe  yields  the  beft 
milk  about  four  hours  after  a  meal;  for  by  that 
time,  the  procefs  of  digeftion  is  fully  completed. 
In  about  eight  hours,  the  chyle  begins  to  be 
afiimilated  to  the  nature  of  the  animal  fluids,  and 
then  the  milk  affumes  a  yellowifh  colour,  and 
acquires  an  offenfive  tafte  and  fmell.  At  length, 
when  the  chyle  is  converted  into  blood,  the  fe- 
cretion  from  the  breaft  no  longer  bears  any 
refemblance  to  milk,  but  becomes  acrid,  fetid, 
and  in  every  refpect  the  reverfe  of  that  mild, 
fweet,  and  agreeable  fluid. 

(e)  Prsleft.  §  688. 

3.  The 
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III.  The  faccharine  fubftance,  that  may  be 
ebtained  from  milk  by  infpiffation  and  cryftalli- 
zation,  and  the  inflammable  fpirit,  procurable  by 
fermentation  and  diltillation,  together  with  its 
acefcent  quality,  in  which  it  differs  from  all  the 
other  animal  fluids,  mew  that  the  vegetable  nature 
of  the  chyle  is  unaltered  in  the  velfels  of  the 
breaftf/;. 

IV.  That  the  chyle  may  pafs  through  the 
courfe  of  circulation,  without  immediately  mix- 
ing with  the  animal  fluids,  appears  from  the 
example  of  water,  which  is  fometimes  fecreted 
by  the  kidneys  of  hyfterical  perfons,  perfectly 
pure  and  infipid.  And  that  it  really  does  is 
evident  from  vensefection :  For  the  chyle  hath 
been  feen  floating  on  blood,  recently  drawn  from 
the  arm.  In  the  laft  ftage  of  a  diabetes,  the 
urine  manifeftly  points  out  the  prefence  of  chyle 
in  it,  by  its  white  colour,  faccharine  tafte,  and 
acefcency.  If  it  be  kept  in  a  clofe  veffel  feven 
or  eight  days,  it  will  become  four,  and  ferment 
fbrongly  with  any  of  the  mild  alkaline  falts.  The 
learned  Baron  Van  Swieten  fays,  that  a  milky 
difeharae  hath  been  obferved  in  diarrhceas^J. 

(f)  If  an  animal  feed  upon  vegetable  diet,  the  milk 
will  be  faccharine  and  acefcent;  if  upon  animal,  no 
fugar  will  appear  in  that  fluid,  but  on  the  contrary  \% 
will  be  putrefcent.  Vide  Young,  Diflert.  Inaug.  Cap, 
viii.  p.  55- 

fr)  Van  Swieten  Comment.  §  1329.  « 
<A*  And 
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And  Mr.  Patch,  in  the  Edinburgh  Medical 
EfTays,  relates  the  cafe  of  a  boy,  from  vvhofe 
groin  iflued,  through  a  fmall  and  almoft  imper- 
ceptible orifice,   four  or  five  pints  of  a  liquor 

like  milk(7>J. 

V.  The  remarkable  laxity  of  the  veffels  of  the 
breaits,  aided  by  the  power  of  faction,  in  dimi- 
nifhing  the  refiftance  which  die  fluids  might  meet 
with  in  their  paffage  through  them,  renders  it 
probable,  that  die  chyle  may  eafily  pafs  into  the 
breads,  and  be  fecreted  there  unchanged. 

VI.  But  the  following  hiftory,  which  fell  under 
the  inflection  of  a  very  celebrated  phyfician  and 
was  communicated  to  me  by  his  friend  and  corref- 
pondent  )>  puts  the  matter  almoft  beyond  dis- 
pute. I  fliall  therefore  conclude  this  inquiry  with- 
the  detail  of  it.  A  girl,  about  eight  years  old, 
was  tapped  for  an  a/cites.  She  had  alfo  an  uni- 
verfal  anqfarca ;  and  even  her  face  was  veiy  much 
bloated,  and  exceedingly  pale.  Four  quarts  of 
liquor  were  drawn  off,  which  was  of  a  milky 
colour,  full  as  white  as  milk  mixed  with  an  equal 
quantity  of  water.  It  would  not  coagulate  by 
heat;  but  after  ftanding  a  day  or  two,  it  was 
covered  with  a  kind  of  thin  cream,  and  in  a  few 
days  more,  it  fmelled,  and  tailed  four.    The  girl 

(h)  Edin.  Med.  Effays,  vol.  V. 

(/)  Dr.  Hiaxham. 

(*)  Sir  William  Watfon,  M.  D, 

was 
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was  greatly  relieved  by  this  evacuation ;  but  the 
tumour  of  her  belly  foon  increafed  again  to  fuch 
a  degree,  that  it  was  neceflary  to  renew  the  opera- 
tion. A  liquor  the  fame  as  before,  only  fomewhat 
more  dilute,  was  drawn  off,  the  fwelling  of  her 
whole  body  fubfided,  and  fhe  recovered  her 
appetite  and  ftrength.  This  girl,  before  fhe  was 
attacked  with  thefe  complaints,  was  very  lively 
and  adive,  and  had  a  great  appetite,  in  which 
fhe  was  too  much  indulged.  Probably,  by  ufing 
violent  exercife  after  a  full  meal,  fhe  had  rup- 
tured fome  of  the  lacleals. 
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EXPERIMENTS   AND  OBSERVATIONS  ON 

W         A         T         E  R: 

PARTICULARLY  ON    THE  HARD  PUMP  WATER  OF 

MANCHESTER. 

Sapientis  medici  eft,  eorum  locorum  aquas  ubi  medicinam  facil, 
convenienti  examine  probe  fcrutari,  quo  pojlea  cum  fruclu, 
iam  pr<efer-vandi  qnam  fanandi  gratia,  its  uti  pojfet. 

Hoffman. 


INTRODUCTION. 

i~Ty  H  E  extenfive  influence  of  water  on  the 
health  of  mankind  will,  it  is  hoped,  ap- 
pear fufrkiendy  evident,  from  the  following  Efiay. 
The  author  propofed  to  have  enlarged  the  fubjecl; 
of  it,  by  inquiring  into  the  effects  of  hard  and 
fort  water  on  a  variety  of  the  common  arts  of  life, 
fuch  as  brewing,  making,  dying,  bleaching, 
tanning,  &c.  &c.    £ut  he  found  the  fubjecl:  too 

copious, 
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copious,  to  be  reduced  within  the  bounds  which 
he  had  prefcribed  to'  himfelf;  and  that  the  pro- 
fecution  of  it,  would  too  much  abftrad  his  atten- 
tion from  thofe  favourite  ftudies,  which  more 
immediately  belong  to  his  profeflfion. 

An  analyfis  of  the  waters,  which  are  the  objects 
of  this  inquiry*  by  means  of  evaporation,  cry- 
ftallization,  &c.  might  perhaps  have  afcertained 
their  contents  with  more  minute  exactnefs.  But 
even  this  method  is  attended  with  fome  diladvan- 
tages;  becaufe  heat  decompofes  many  faline 
bodies ;  and  to  determine  the  compofition  of  the 
refiduum,  recourfe  muft  have  been  had  to  the 
fame  chemical  tefts,  which  the  author  employed 
in  his  experiments.  And  it  would  have  been 
an  almoft  endlefs  trouble,  thus  to  analyze  thirty 
different  pump  waters. 

This  EfTay  was  intended  only  for  com- 
munication to  the  Royal  Society  ;  and  many 
of  the  experiments  contained  in  it,  have  been 
read  before  that  learned  body.  But  the  import- 
ance of  the  fubje£t,  and  a  defire  of  rendering 
his  litde  work  more  extenfively  ufeful,  have 
induced  the  author  to  publifli  it.  And  he  flatters 
himfelf,  that  he  fhall  at  leaft  be  juftified  by  the 
motives,  if  not  by  the  fuccefs  of  his  undertaking. 

Manchester,  Nov.  i,  177 1. 
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SECTION  r. 


IT  it  a  maxim  of  the  divine  Hippocrates,  that 
whoever  would  apply  with  fuccefs  to  the  ftudy 
of  phyfic,  ftiould  acquaint  himfelf  with  every 
circumftance  relating  to  the  fituation  of  the  place 
wherein  he  practifes,  the  nature  of  the  feafons, 
the  influence  of  the  winds,  and  the  particular 
qualities  of  the  water.  The  laft  objedt  is  by  far 
the  moft  important ;  becaufe  as  a  fixed  and  per- 
manent caufe,  its  effe&s  will  be  regular,  uniform, 
and  conftant.  For  whether  the  fimple  element 
ttfeif  be  ufed,  or  it  be  mixed  with  vinous  liquors, 
or  brewed  into  beer,  it  will  ftill  retain  in  fome 
meafure  its  peculiar  properties,  and  if  impure, 
will  gradually  produce  fome  morbid  changes  in 
the  body.  On  the  robuft  indeed,  its  aftion  may 
perhaps  be  flow  and  imperceptible ;  but  the  ten- 
der and  valetudinary  will  find  themfelves  foo.ner 
and  more  fenfibly  affected  by  it.  Many  of  the 
difeafes  of  children,  it  is  more  than  probable, 
owe  their  rife  to  this  neceifary  diluent  and  vehi- 
cle of  their  food.  And  if  we  confider  that  num- 
berlefs  chronic  diforders  have  their  foundation 
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laid  in  the  ftate  of  infancy  and  childhood,  the 
influence  of  water  on  the  health  of  mankind  will 
appear  to  be  very  extenfive,  and  deferving  of 
our  ftricteft  attention  and  regard.  It  would  be 
no  difficult  matter  to  prove  that  a  confiderable 
number  of  thofe  diftempers,  which,  from  their 
being  peculiar  to  certain  people  and  places,  are 
termed  endemic,  are  chiefly  the  effects  of  this 
powerful  and  active  cauie.  Thus  the  inhabitants 
of  the  Alps,  the  Pyrenees,  and  of  many  other 
mountainous  countries,  are  fubjeel:  to  a  mon- 
ftrous,  external  fwelling  of  the  glands  of  the  neck, 
owing,  as  it  is  univerfally  acknowledged,  to  the 
peculiar  properties  of  the  water  they  drink  (a). 
<c  As  you  advance  towards  Mount  Cenis,"  fays 
Mr.  Sharp  in  his  excellent  Letters  from  Italy, 
"  you  find  very  few  exempt  from  thefe  tumours, 
which  are  fo  enormous,  and  of  fo  loathfome  an 
appearance,  efpecially  in  ugly,  ragged,  half- 
ftarved  old  women,  that  the  very  fight  of  them 
turns  the  ftomach.  I  was  curious  in  my  exami- 
nation, whether  any  children  are  born  with  tliis 
malady  upon  them :  I  was  informed  that  there 
is  no  fuch  inftance ;  and  even  that  the  fwelling 
never  begins  to  form  till  towards  two  years  of 
age   fome  examples  of  which  I  myfelf  fawf£/\ 

(a)  Quis  tumiclum  guttur  miratur  in  Alpibus? 

Juvenal.  Sat.  13. 
(b)  Sharp's  Letters,  p.  298. 

Nor 
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Nor  is  this  diftemper  peculiar  to  the  natives  of" 
thole  countries;  for  ftrangers  become  affected 
with  it,  after  refiding  there  a  few  years  ( c ).  And 
fuch  is  the  influence  of  cuftom  on  the  common 
people,  that  they  regard  this  blemiih  as  a  beauty, 
and  even  ridicule  thofe  who  are  without  it. 
At  Rheims,  the  capital  of  the  province  of  Cham- 
pagne in.  France,  there  is  hardly  an  aged  perfon 
free  from  the  bronchocele,  owing  to  the  drinking, 
till  of  late,  the  common  water  of  their  wells, 
which  runs  through  a  kind  of  chalky  quarry, 
with  which  it  is  ftrongly  charged.  The  fame 
effect  has  been  obferved  to  arife  from  the  abufe  of 
fea  water  (d).  The  inhabitants  of  the  village  of 
Steinfeffein,  in  the  diftrict  of  Schmiderberg,  are 
faid  to  have  freed  themfelves  from  this  malady, 
by  abftaining  from  certain  fountains,  which  were 
obferved  to  produce  it(ej.  In  two  cities  of 
Hercynia,  Wildeman  and  Andreafberg,  which 
are  built  upon  a  large  bed  of  minerals,  fcarcely  a 
woman  is  to  be  found,  who  does  not  labour  under 
ftrumous  fv/ellings  of  the  throat,  occafioned,  it  is 
juftly  fuppofed,  by  the  conftant  ufe  of  hard, 
metallic,  and  calcareous  water  (f).    The  men 


(c)  Hoffman.  Op.  torn.  VI.  p.  202. 

(d)  Vide  Lucas  on  Water:,  vol.  I.  p.  29. 

(e)  Hoffman.  Op.  torn.  VI.  p.  203. 

(f)  Id. 

Tol.  I.  N  too, 
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too,  in  all  probability,  are  not  exempt  from  them; 
but  as  the  female  part  of  our  fpecies  have  more 
delicate  conftitutions,  and  efpecially  a  much 
greater  degree  of  laxity  in  their  glandular  fyf- 
tems,  the  fame  caufes,  which  but  flightly  affect 
the  one  fex,  may  prove  highly  injurious  to  the 
other.  The  people  of  Siberia,  who  live  near  the 
river  Kirenga,  which  is  remarkable  for  its  im- 
purity, are  almoft  univerfally  affected  with  fcro- 
phulous.  diforders ;  and  ftrumous  fwellings  are 
common,  even  amongft  the  cattle  of  that  coun- 
try (&)'  ^  15  wortny  of  obfervation,  that  horfes, 
by  an  inftinctive  fagacity,  always  prefer  foft  water, 
to  that  which  is  hard.  And  when,  by  neceflity  or 
inattention,  they  are  confined  to  the  latter,  their 
coats  become  rough,  and  they  are  fubject  to  the 
gripes. 

Hippocrates  afferts,  that  hard  waters,  which 
are  unfit  for  boiling,  dry  and  aftringe  the  belly ; 
and  that  fuch  as  are  ftagnant  and  ill-fcented 
injure  both  the  belly  and  fpleenfhj.  In  con- 
firmation of  this  it  may  be  obferved,  that  in 
MinOxca,  where  the  water,,  which  the  fprings  and 
fivulets  afford,  is  often  brackifh,  and  always 
hard,  obftrucYions,  indurations,  and  fwellings  of 
the  abdominal  vifcera,  together  with  flatulency 


(g)  Comment.  Lips.  torn.  II.  p.  103. 

(h)  Hippoc.  de  Aere,  Aquis,  et  Locis. 
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and  indigeftion,  are  the  mod  common  difeafes  to 
which  the  inhabitants  are  fubjeft.  And  it  is 
remarkable,  that  large  ipleens  and  tumefied  livers 
are  not  peculiar  there  to  the  human  fpecies,  but 
are  incident  alfo  to  brutes  j  efpecially  to  die  lheep, 
which  feed  on  the  eaftern  fide  of  the  iiland,  where 
the  waters  are  particularly  brackifli  ft  J.  This 
Ihews  the  wifdom  of  the  ancients,  in  examining 
the  livers  of  the  cattle,  which  they  offered  in 
facritice,  wherever  they  propofed  to  build  a  town, 
or  to  pitch  a  camp.  If  they  proved  to  be  firm 
and  found,  there  they  planned  fettlements,  and 
erected  fortifications.  But  on  the  contrary,  if  the 
livers  appeared  to  be  lax  in  their  texture,  or 
in  any  refpect  difeafed,  they  fpeedily  decamped ; 
juftly  concluding,  that  the  fame  food  and  water 
would  produce  a  fimilar  effecl:  in  human  bodiesf  k J. 

Pliny  mentions  a  fountain  in  ^Ethiopia,  about 
which  a  large  quantity  of  native  cinnabar  was 
found,  and  which  produced  its  deleterious  effects 
chiefly  on  the  brain  (I).  And  Athenasus  fpeaks 
of  a  Ipring  in  Paphlagonia,  to  which  the  inhabit- 
ants of  the  country  frequently  reforted,  which 
had  an  inebriating  quality.  Ovid  poetically  de- 
fcribes  fuch  waters,  in  the  following  lines. 


(i)  Vide  Cleghorn  on  the  Dif.  of  Minorca. 
fij  Vitruvius,  lib.  I.  cap.  4. 
(I)  Plin.  Hid.  lib.  XXXI.  c.  z. 

N  2  Cut 
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Cut  non  audita  eft  objcertce  Salmacis  unda> 
ALthiopefque  lacus  ?  quos  fi  quh  faucibus  haufita 
Aut  furity  aut  patitur  mirum  gravitate  Joporem. 

Metamorph.  lib.  XV. 

The  Plica  Polonica,  a  lingular  difeafe  to  which 
the  inhabitants  of  Poland  and  Lithuania  are  fub- 
je6t,  and  which  confifls  in  a  preternatural  enlarge- 
ment and  convolution  of  the  hair,  is  in  part 
afcribed  by  a  very  celebrated  writer,  to  the  ufe  of 
impure  water.  Morbi  hujus  caufa  valde  perplcxa 
£f?  difficilis  videtur,  nihilominus  earn,  quantum  fieri 
poterity  indagare  allaborabimus.  Prima  multum 
fordidum  vit<e  genus  confert,  cui  hi  populi  addicli 
Junt ;  dum  raro  crines  peclunt,  in  humidis  et  depreffis 
locis  dormiunty  ei  Jpiritum  vini  liber  aliffims  regurgi- 
tant. Snum  quoque  Jymbolum  aqu^e  contribuunt ; 
hinc  non  male  Gehema  in  Epiftola  ad.  Bontekce* 
de  Plica  Polonica  pag.  10.  /entity  harere  vitium 
in  nonmdlis  Polonia  aquis,  &c. 

—  Nos  Jupponimus  quoddam  vttium  hcere- 

ditariuniy  quod  in  nimia  pororum  et  bulborum  capil- 
lorum  Jub  cute  in  capiu  confiftit ;  unde  Juccus  nutri- 
tius,  crajfusy  et  glutinojusy  pravd  diatd  ex  crudis 
aquis  produtltUy  calore,  quern  potus  Jpiritus  vini 
conciliaty  urgetur  ad  tubulos  capillorumy  ex  quorum 
poris  exjudaty  et  monftrojam  Mam  intncationem- 
efficit  (m ). — This  fuppofition  of  the  learned  Hoff- 

(m)  Vide  Hoffman.  Op.  torn.  VI.  p.  205. 
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man  is  confirmed  by  the  following  aphorifm  of 
Sandorius.  Heavy  water  and  a  foggy  air  con- 
vert the  matter  of  peripiration  into  an  ichor, 
which,  when  retained  in'  the  body,  induces  a 
cachexy  ( n ). 

Dr.  Mead,  in  the  firit  edition  of  his  Effay  on 
Poilbns,  relates  the  cafe  of  a  lady,  whofe  life  was 
formerly  imbittered  by  the  frequent  returns  of 
violent  colic  pains,  till  Ihe  was  happily  advifed  by 
her  phyfician,  not  to  drink,  as  fhe  ufually  did, 
beer  brewed  with  well  water.  And  fo  evidendy 
was  the  eftablifhment  of  her  health  owing  to  this 
caution,  that  the  neglect  of  it  was  always  attended 
with  a  return  of  her  diforder.  A  fa£t  fimilar  to 
this  is  recorded  by  Van  Helmont,  of  the  monks 
belonging  to  a  certain  monaftery  near  Bruffels, 
who  were  always  affected  with  the  gripes,  by  the 
water  which  they  ufed,  unlefs  they  corrected  its 
effects,  by  boiling  wild  carrot  feeds  in  their  beer(o). 

The  Ekphantiafis  is  endemial  amongft  the 
Egyptians  (p)y  and%  is  afcribed  by  Galen  and 
Avicena  to  the  ufe  of  the  impure  waters  of  the 
Nile.  Lucretius  alfo  adopted  die  fame  opinion, 
-as  appears  by  the  following  lines : 

(n)  Santlor.  Med.  Stat.  feft.  2.  Aph.  6. 

(0)  Helmont  Lithiafis.  —  Vide  alfo  Hale's  Stat. 
Eflays,  vol.  II.  p.  248. 

(p)  Alpinus  de  Med.  iEgypt.  Lib.  I.  cap.  4. 

N  3  EJi 
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Eft  Ekphas  Morbus,  qui  propter 
flumina  Nili 

Gignitur  JEgypto  in  medio.  

It  is  an  opinion  which  the  father  of  phyfic 
firft  advanced,  and  which  has  been  almoft  uni- 
verfally  adopted  by  his  followers,  and  hath  re- 
mained till  lately  uncontroverted,  that  the  ftone 
and  gravel  are  generated  by  the  ufe  of  hard 
water,  Bamnantur  imprimis  fontes,  fays  Pliny, 
quorum  Aqua  decoft<e,  craffis  obducunt  vafa  cruf- 
tis  (q).  And  from  rjus  quality,  which  the  waters 
of  certain  fprings  poffefs,  of  depofiting  a  large 
earthy  fediment,  either  in  the  aqusedudts  through 
which .  they  are  conveyed,  or  in  the  veffels  in 
which  they  are  boiled  or  preferved,  it  was  obvious 
to  infer,  that  in  paffing  through  the  kidneys,  and 
efpecially  whilft  retained  in  the  bladder,  they 
would  let  fall  their  grofler  particles,  which  by 
the  continued  appofition  of  frefh  matter,  con- 
nected by  the  animal  gluten,  and  compacted  by 
the  mufcular  action  of  that  organ,  would  in  time 
form  a  Calculus,  fufficiently  large  to  produce 
a  train  of  the  moft  excruciating  fymptoms.  -And 
this  reafoning,  a  priori,  has  been  fuppofed  to  be 
confirmed  by  fads  and  experience ;  for  not  to 
mention  the  authority  of  Hippocrates,  Dr.  Lifter 
has  obferved,  that  the  inhabitants  of  Paris,  are 

(q)  Lib.  XXXI.  c.  3. 
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peculiarly  fubject  to  die  (tone  in  the  bladder  ( r). 
And  it  is  well  known,  that  the  water  of  the  river 
Seine,  with  which  that  city  is  fupplied,  is  fo 
impregnated  with  calcareous  matter,  as  to  in- 
cruftate,  and  in  a  fhort  time  to  choak  up  the 
pipes  through  which  it  runs.  But  on  the  other 
hand,  it  is  objected,  diat  the  luiman  Calculus  is  of 
animal  origin,  and  by  chemical  analyfis,  appears 
to  bear  very  little  analogy  to  the  ftony  concre- 
tions of  water.  And  though  it  is  allowed,  that 
more  peribns  are  cut  for  the  ftone  in  the  hofpitals 
at  Paris,  dian  in  moft  other  places,  yet  upon 
enquiry  it  is  found,  that  many  of  thofe  patients 
come  from  different  provinces,  and  from  towns 
and  villages  far  diftant  from  the  Seine. 

I  will  not  prefume  to  decide  this  difputed 
point :  but  if  I  may  be  allowed  to  indulge  a 
conjecture,  I  lhould  fuppofe,  that  though  this 
difeafe  may  chiefly  depend  upon  a  peculiar  dif- 
pofition  to  concrete  in  the  animal  fluids,  which 
in  many  inftances  is  hereditary,  and  in  no  inftance 
can  with  certainty  be  imputed  to  any  particular 

(r)  Vid.  Lifter's  Journey  to  Paris. 

Nicholas  de  Blegny  has  related  the  hiltory  of 
one  who  was  differed  at  Paris,  in  whom  the  Pylorus,  a 
great  part  of  the  Duodenum,  and  the  ftomach  itfelf, 
were  found  incruftated  with  a  ftony  matter,  to  the 
thicknefs  of  a  finger's  breadth.  Zodiac.  Med.  Gallic. 
A.  D.  1679.    Mens.  Feb.  Obf.  3. 

N  4  caufe ; 
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caufe;  yet  hard  water  is  at  ieaft  negatively  fa- 
vourable to  this  diathefts,  by  having  no  tendency 
to  diminifh  it.  The  urine  of  the  moft  healthy 
perfon  is  generally  loaded  with  terreous  matter, 
capable,  in  favourable  circumftances,  of  forming 
a  Calculus ;  as  is  evident  from  the  thick  cruft 
which  it  depofits  on  the  fides  of  the  veflels,  in 
which  it  is  contained.  And  it  feems  as  if  nature 
intended,  by  this  excretion,  to  difcharge  all  the 
fuperfluous  falts  of  the  blood,  together  with  thofe 
earthy  particles,  which  are  either  derived  from 
our  aliment,  and_  fine  enough  to  pafs  through  the 
lafteals,  though  infuperable  by  the  powers  of 
circulation,  or  which  arife  from  the  abrafion  of 
the  folids,  or  from  the  diffolution  of  the  red 
globular  part  of  our  fluids.  Now  water,  whether 
ufed  as  nature  prefents  us  with  it,  or  mixed  with 
wine,  or  taken  under  the  form  of  beer  or  ale, 
is  the  great  diluter,  vehicle,  and  menftruum  both  of 
our  food,  and  of  the  faline,  earthy,  and  recremen- 
titious  parts  of  the  animal  juices.  And  it  is 
more  or  lefs  adapted  to  the  performance  of  thefe 
offices,  in  proportion  to  its  degree  of  purity.  For 
it  muft  appear  evident  to  the  moft  ordinary  un- 
derstanding, that  a  menftruum  already  loaded,  and 
perhaps  faturated,  with  different  contents,  cannot 
aft  fo  powerfully  as  one  which  is  free  from  all 
fenfible  impregnation,     Nor  is  this  reafoning 

founded 
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founded  upon  dieory  alone  ( s)  :  For  ic  is  ob- 
ferved,  that  Malvern  water,  which  iflues  from 
a  fpring,  in  Worcefterfhire,  remarkable  for  its 
uncommon  purity,  hath  the  property  of  diflblving 
the  little  fabulous  {tones,  which  are  often  voided 
in  nephritic  complaints.  And  the  folution  too, 
which  is  a  proof  of  its  being  complete,  is  perfectly 
colourlefs.  Hence  this  water  is  drunk  with  great 
advantages  in  dilbrders  of  the  urinary  paflages. 
And  during  the  ufe.  of  it,  the  patient's  urine 
is  generally  limpid,  and  feldom  depofits  any  fandy 
fediment.  Yet,  notwithftanding  this  appearance 
of  tranfparency,  it  is  certainly  at  fuch  times 
loaded  with  impurities,  which  are  fo  diluted  and 
ditfolved  as  not  to  be  vifible.  For  it  is  attended 
with  a  ftrong  and  foetid  fmell,  exactly  refembling 

(s)  A  gentleman  of  this  place,  who  had  been  long 
fubjecV.  10  nephritic  complaints,  and  often  voided  fmall 
ftones,  was  advifed  to  refrain  from  his  own  pump  water, 
which  is  uncommonly  hard,  and  to  drink  conftantly  the 
fofter  water  of  a  neighbouring  fpring.  And  this  change 
alone,  without  the  ufe  of  any  medicine,  hath  rendered 
the  returns  of  his  diforder  much  lefs  frequent  and  pain- 
ful. A  lady  alfo,  much  affe&ed  with  the  gravel,  was 
induced,  by  the  perufal  of  the  firft  edition  of  this  effay, 
to  try  the  effect  of  foft  water  ;  and  by  the  conftant  ufe 
of  it,  Ihe  has  remained  two  years,  entirely  free  from 
her  diforder. 

that 
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that  of  afparagus  ( t).  Hoffman  mentions  a  pure, 
light,  fimple  water,  in  the  principality  of  Henne- 
berg  in  Germany,  which  is  remarkable  for  its 
efficacy  in  the  ftone  and  gravel;  and  a  water, 
of  fimilar  virtues,  was  difcovered  not  many  years 
ago,  in  the  black  foreft  near  Ofterod,  which  upon 
examination  did  not  afford  a  fingle  grain  of 
mineral  matter.  Indeed  it  is  worthy  of  obfer- 
vation,  that  moft  of  the  fprings,  which  were  for- 
merly held  in  great  efteem,  and  were  called  holy 
wells,  are  very  pure,  and  yield  little  or  no  fe- 
diment. 

These  remarks  are  fufficient'  to  mew  the 
utility  and  importance  of  the  following  chemical 
inquiry  into  the  nature  and  properties  of  the  pump 
water  of  Manchester.  I  therefore  proceed  to 
lay  before  the  reader  the  moft  interefting  of  my 

(t)  rid.  Dr.  Wall  on  Malvern  Water. 

In  nephritic  cafes,  diftilled  water  would  be  an  excel- 
lent fubftitute  for  Malvern  water,  as  the  following  ex- 
periment evinces. 

Two  fragments  of  the  fame  Calculus,  nearly  of  equal 
weights,  were  immerfed,  the  one  in  three  ounces  of  dif- 
tilled water,  the  other  in  three  ounces  of  hard  pump 
water.  The  phials  were  hung  up  clofe  together,  in 
a  kitchen  chimney,  at  a  convenient  diftance  from  the 
fire.  After  fourteen  days  maceration,  the  calculi  wera 
taken  out,  and  carefully  dried  by  a  very  gentle  heat. 
The  former,  viz.  that  which  had  been  immerfed  in 
diftilled  water,  was  diminifhed  in  its  weight  a  grain 
and  half ;  the  latter  had  loft  only  half  a  grain. 

experiments 
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experiments  on  this  fubject,  with  fuch  inferences 
as  are  obvioufly  deducible  from  them. 

Experiment  I.  Near  thirty  different  pump- 
waters,  moft  of  them  collected  from  pumps  com-, 
mon  to  a  whole  neighbourhood,  were  chemically 
examined.  They  all  curdled  foapj  the  volatile 
alkali  occafioned  a  precipitation  in  many  of  them  j 
the  fixed  alkali  in  all  of  them ;  and  they  became 
quite  milky  with  a  folution  of  faccharum  Jaturni. 
The  infufion  of  galls  produced  no  change  in  their 
colour ;  but  fyrup  of  violets  turned  moft  of  them 
green. 

Experiment  II.  A  three  ounce  phial,  after  • 
being  carefully  counterpoifed  in  a  very  nice  ba- 
lance, was  filled  to  the  brim  with  -diftilled  pump 
water,  which  weighed  twenty-one  drachms  and 
fifty  grains.  The  fame  phial,  exactly  balanced 
as  before,  was  then  filled  to  the  brim  with  my 
own  pump  water,  of  the  fame  temperature  with 
the  diftilled  water,  which  weighed  twenty-one 
drachms  and  fifty-fix  grains  f# J.  Several  other 
pump  waters  were  examined  in  the  fame  way, 
and  very  little  difference  was  found  in  their  fpe- 
cific  gravities.  The' water  of  a  pump,  belonging 
to  a  public  brewery  in  this  place,  weighed  indeed, 
in  the  quantity  above-mentioned,  only  twenty- 

(u)  This  experiment  was  afterwards  tried  by  the 
hydroftatical  balance,  with  no  other  difference  in  the 
refult,  bat  a  fmall-fpaftion  of  a  grain. 

one 
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one  drachms  and  fifty-three  grains.  But  on 
inquiry,  I  learned  diat  this  water  is  contained  in 
a  refervoir,  fupplied  by  means  of  pipes,  either 
from  the  rain  which  falls  in  the  neighbouring 
grounds,  or  from  the  fuperficial  fprings  which  run 
through  them. 

From  the  foregoing  experiments  it  is  obvious, 
that  the  pump  water  of  Manchefter  is,  in  general, 
very  impure.  It  is  impregnated  with  a  large 
quantity  of  felenite ;  an  earthy  aftringent  fait,  com- 
pofed  of  the  vitriolic,  nitrous,  or  marine  acid,  and 
calcareous  earth  and  at  the  fame  time  contains 
no  inconfiderable  portion  of  alum,  as  may  be 
reafonably  inferred,  from  the  green  colour  which 
it  ftrikes  with  fyrup  of  violets.  For  though  it  be 
acknowledged  that  Buxton,  Briftol,  Pyrmont, 
Spa,  and  other  fprings,  which  are  not  aluminous, 
produce  a  fimilar  effect,  yet  thefe  are  all  impreg- 
nated with  mineral  alkali,  or  with  other  fubftances, 
of  which  the  Manchefter  pump  water  appears  to 
be  deftitute,  by  the  chemical  tefts  employed  in 
its  examination  f*).  But  what  puts  this  conclu- 
fion  beyond  difpute  is,  that  the  earth  of  alum  is 

frequently 

(x)  Dr.  Lewis  aflerts  in  his  Materia  Mtd'ua,  p.  yi, 
"  that  the  blue  juices  of  vegetables  are  changed  red  by 
<f  alum  and  again,  in  his  excellent  notes  on  Neu- 
mann's Chemiftry,  p.  252,  "  that  fyrup  of  violecs 
is  changed  red  by  waters,  impregnated   with  alum." 

The 
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frequently  found  in  the  wells  of  this  town.  I  have 
no>v  in  my  poiTeffion  fome  of  this  earth,  which 

The  faft  was  otherwife  in  my  trials ;  for  two  grains  of 
alum,  diflblved  in  an  ounce  of  ditlilled  water,  flruck 
a  pea  green  with  twenty  drops  of  the  fame  fyrup  of 
violets,  which  was  ufed  in  the  above  recited  experi- 
ments. A  tea-fpoonful  of  lime  water,  added  to  a  part 
of  the  folution,  confiderably  deepened  the  green  co- 
lour ;  whereas  two  drops  of  elixir  of  vitriol  produced, 
in  the  other  part,  a  fenfible  though  faint  rednefs.  A 
folution  of  alum  alfo,  in  lime  water,  wa^  turned  at  once 
into  a  deep  green,  by  the  addition  of  a  fmall  portion  of 
fyrup  of  violets.  The  lime  water  was  added,  in  the 
nrft  experiment,  to  render  the  water  employed  more' 
analogous  to  the  hard,  calcareous*  pump  water  of  Man- 
chester. 

In  a  later  trial  I  have  found  that  the  blue  or  purple 
juice  of  radifhes  is  changed  to  a  red,  fo  flight  however 
as  barely  to  be  perceptible,  by  a  folution  of  alum  in 
water.    But  this  does  not  invalidate  my  conclufion, 
that  many  of  the  pump  waters  of  Manchefter  are  alumi- 
nous, becaufe  they  are  turned  green  by  an  admixture 
of  fyrup  of  violets.    For  it  appears  that  a  folution  of 
alum  produced  a  green  colour  in  the  fame  fyrup  of  vio- 
lets, which  was  employed  in  the  before-mentioned  ex- 
periment.   And  to  fecure  againft  all  fallacy,  I  repeated 
that  experiment  feveral  times:   Nor  had  1  reafon  to 
fufpect  the  genuinenefs  of  the  fyrup,  as  it  was  prepared 
at  the  Apothecary's  Hall,  and  never  failed  to  become 
red  on  the  addition  of  an  acid.    The  refult  of  it  is  alfo 
corroborated  by  the  teftimony  of  Neumann,  who  aflerts 
that  the  common  forts  of  alum  change  the  fyrup  of 
violets  green.    Dr.  Rutty  fays  that  fyrup  of  violets, 
•when  new,  is  turned  red,  but  when  kept  fome  time 
green,  by  alum.  by" 
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by  the  addition  of  oil  of  vitriol,  has  been  con- 
verted into  true  alum.— From  the  fecond  expe- 
riment it  is  evident,  that  a  quart  of  water  con- 
tains upwards  of  fixty   grains  of  adventitious 
matter;  and  fuppofing  this  quantity  to  be  daily 
confumed,  in  one  way  or  other,  by  every  indi- 
vidual, which  is  a  moderate  computation,  about 
forty-fix  ounces,  troy  weight,  of  crude,  earthy, 
indigeftible,  and  by  no  means  inactive  falts  will, 
in  the  courfe  of  twelve  months,  be  received  into 
the  body.    And  how  pernicious  this  may  be  to 
health  thofe  can  beft  conceive,  who  know  the 
powerful  influence  of  flight,  but  continued  caufes  ' 
on   the  human  frame.    It  would  be  foreign 
to  my  prefent  purpofe,  to  enter  into  a  detail  of 
the  endemic  difeafes  of  Manchefter.    But  one 
obfervation  I  cannot  omit,  that  the  inhabitants 
of  this  place  are  peculiarly  fubject  to  glandular 
obftruclions,   and  fcrophulous  fwellings.  And 
that  water,  loaded  widi  aftringent,  earthy  falts, 
hath  a  direct  tendency  to  produce  fuch  com- 
plaints, has  been  already,  I  hope,  fully  evinced. 

But  hard  and  impure  water  may  be  confidered, 
in  a  further  view,  as  injurious  to  the  human  body. 
It  was  before  obferved,  that  this  univerfal  men- 
ftruum  is  defigned  by  nature  to  be  the  diluter,  ve- 
hicle, and  folvent  both  of  our  food,  and  of  the 
recrementitious  parts  of  the  animal  fluids.  And 

in 
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in  the  performance  of  thefe  falutary  offices, .  it 
immediately  promotes  the  general  health  of  the 
body,  and  at  the  fame  time  counteracts  the  in- 
fluence of  various  caufes  of  difeafe.  The  Spa- 
niards, it  is  faid,  are  for  the  moft  part  exempt 
from  the  itch  and  the  fcurvy,  notwithftanding 
they  indulge  themfelves  in  the  daily  ufe  of  pork, 
the  leaft  perfpirable  of  all  foods.  And  the  reafon 
afllgned  for  this  remarkable  fact  is,  that  the  air  of 
Spain  is  clear,  thin,  and  ferene,  and  die  water 
light,  pure,  and  wholefome  (z).  Hence  the 
minuteft  feries  of  veffels  are  continued  permeable 
and  unobftructed,  perforation  is  free  and  copious, 
all  the  excretions  are  duly  and  regularly  per- 
formed, and  every  thing  putrid  and  acrimonious 
is  carried  out  of  the  fyftem,  before  it  has  time 
to  create  difturbance  or  diforder.  But  water,  im- 
pregnated with  auftere,  earthy,  and  indigeftible 
faks,  is  ill  qualified  to  anfwer  thefe  important 

(%)  Fid.  Hoffmani  Opera,  Tom.  VI.  p.  204. 

Herodotus,  whofe  teftimorty  is  not  always  to  be  de- 
pended upon,  relates  that  in  ^Ethiopia  the  inhabitants 
live  to  be  an  hundred  and  twenty  years  old,  that  they 
eat  flefli,  and  drink  milk  ;  that  the  water  of  the  country 
is  fo  light,  that  nothing  will  float  upon  it,  not  even 
wood,  and  that  the  ufe  of  this  water  makes  them  long 
lived.     Lib.  III.  c,  125. 


ends, 
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ends.  Already  nearly  faturated  with  its  heteroge- 
neous contents,  it  is  rendered  left  capable  of 
dillblving  our  food,  of  mingling  uniformly  with 
our  fluids,  or  penetrating  the  fineft  ramifications 
of  the  vafcular  fyftem,  and  of  patting  off  copioufly 
and  eafily  by  the  feveral  emun&ories.  And  thus 
it  becomes  negatively  the  caufe  of  difeafes. 

It  is  therefore  of  the  utmoft  confequence, 
where  nature  hadi  denied  the  benefit  of  pure 
.water,  to  difcover  fome  means  of  correcting  its 
pernicious  qualities.  And  with  this  view,  the 
following  experiments  were  made. 

Experiment  III.  A  ftrong  folution  of  Jul 
tartari  was  inftilled  into  hard  pump  water,  till 
no  laftefcency  enfued.  The  fame  experiment  was 
repeated  with  a  fmaller  quantity  of  fait  of  tartar, 
fo  as  not  to  deftroy  the  infipidity  of  the  water ; 
but  the  foftening  effect  of  the  vegetable  alkali 
was  then  fcarcely  perceptible.  Hence  it  appears, 
that  the  Manchester  pump  waters  are  too  hard 
to  be  much  improved  in  this  way,  without  ren- 
dering them  offenfive  to  the  palate. 

Experiment  IV.  To  half  an  ounce  of  hard 
pump  water,  juft  boiled,  were  added  five  drops 
of  a  folution  of  Jaccharum  Jatumi.  To  an  equal 
quantity  of  the  fame  water  unboiled,  were  alio 
added  five  drops.  The  boiled  became  much  lefs 
milky  than  the  cold  water.  But  fuppofing  this 
effect  to  arife  from  the  heat  of  the  water,  I  poured 

half 
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half  an  ounce  of  it  into  a  glafs,  and  when  cold, 
inftilled  five  drops  of  the  folution  of  fugar  of  lead 
into  it,  as  before,  without  any  increafe  of  its  lac- 
tefcency.    I  then  took  equal  quantities,  viz.  half 
an  ounce,  of  unboiled  water,  and  of  water  which 
had  been  boiled  over  a  brifk  fire  during  the 
fpace  of  twenty   minutes,    and   poured  into 
each  a  few  drops  of  the  folution  of  Jaccharum 
Jatumi.    The  raw  water  became  twice  as  milky 
as  the  boiled  water,   and  depofited  a  much 
larger  fediment.  And  I  thought  the  water,  which 
had  been  boiled  twenty  minutes,  was  lefs  changed 
by  the  addition  of  fugar  of  lead,  than  that  which 
had  undergone  only  a  flight  codtion.    Ten  drops 
of  Jp.  Jal.  ammon.  vol.  added  to  half  an  ounce 
of  raw  Ipring  water,  turned  it  milky;  but  when 
added  to  an  equal  quantity  of  the  fame  water, 
which  had  been  boiled  twenty  minutes,  no  change 
was  produced.    Three  grains  of  fixed  alkali  (Jal 
tartari)  diffolved  in  half  an  ounce  of  the  fame 
boiled  water,  occafioned  no  fenfible  cloudinefs ; 
but  when  mixed  with  an  equal  quantity  of  raw 
water,  a  great  lactefcency  and  copious  precipi- 
tation immediately  enfued.    The  boiled  water 
ftill  continued  to  break  and  curdle  with  foap, 
though  in  a  lefs  degree  than  the  fame  water  un- 
boiled.  The  former,  alfo,  felt  to  the  touch  much 
fofter  than  the  latter. 

Vol.  I.  O  This 
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This  experiment  clearly  mews,  that  hard 
water  is  freed  from  fome  of  its  earthy  falts, 
and  rendered  considerably  fofter  by  boiling.  And 
it  appears  likewife,  that  the  codtion  mould  be 
continued  fome  time,  in  order  to  produce  its  full 
effect.    Dr.  Heberden  is,  indeed,  of  a  contrary 
opinion;  for  notwithstanding  he  acknowledges 
that  the  unneutralized  lime  ftone  and  felenite  arc 
feparated  by  boiling  from  pump  water,  yet  he 
thinks  it  becomes  more  ftrongly  impregnated 
with  die  faline  matter,  and  confequently  lefs  falu- 
tary.    But  in  this  inftance  the  Do&or  appears 
not  to  reafon  with  his  ufual  judgment  and  accu- 
racy j  and  I  apprehend,  his  obfervation  is  neither 
confirmed  by  analogy,  nor  fupported  by  experi- 
ment.   For  though  heat  generally  increafes  the 
diffblving  power  of  any  menftruum,  at  the  fame 
time  it  tends,  in  many  inftances,  to  deftroy  the 
texture,  and  difunite  the  component  parts  of  the 
folvend.    Thus   hot  water  fufpends  a  much 
larger  quantity  of  nitre  than  cold  water ;  but  if 
the°folution  be  boiled  over  the  fire,  a  confutable 
portion  of  the  falt-petre  will  be  diflipated.  If 
then,  the  nitrous  acid  be  volatilized  and  feparated 
from  its  alkali  by  co&ion,  may  we  not  juftly  infer, 
that  it  will  be  difengaged,  by  the  fame  caufe,  from 
an  earthy  bafis,  to  which  it  bears  comparatively 
but   a   weak   affinity?    And   this  reafoning 
way  be  applied  with  equal  force  to  the  volatile 

vitriolic 
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vitriolic  or  muriatic  acids,  which  in  all  probability 
fly  off  by  means  of  the  boiling  heat,  leaving  behind 
them  an  indiflbluble,  petrifying  earth,  that  fub- 
fides  to  the  bottom,  and  incrufts  the  vefiel. 

Experiment  V.    A  quantity  of  hard  pump 
water,  which  had  pafled  through  a  filtering  ftone, 
when  compared  with  the  fame  water  linfiltered, 
was  found  to  be  considerably  foftened.  Each 
curdled  with  foap,  but  the  former  in  a  lefs  degree 
than  the  latter.    The  volatile  alkali  occafioned  no 
cloudinefs  in  the  filtered  water,  but  a  vifible  one 
in  the  other :  the  fixed  alkali  produced  a  precipi- 
tation in  both,  lefs  however  in  the  former,  than  in 
the  latter ;  and  the  folution  of  Jaccharum  fatumi 
rendered  the  unfiltered  water  much  more  lactefcent, 
than  that  which  had  foaked  through  the  filtering 
ftone. 

These  two  experiments  point  out.  an  eafy  and 
obvious  method  of  purifying  hard  water,  by- 
freeing  it,  in  fome  meafure,  from  the  unneutra- 
lized  felenite,  and  groffer  falts  which  it  contains. 
The  water  mould  firft  be  boiled  for  the  fpace  of 
fifteen  or  twenty  minutes,  then  pafled  through  the 
filtering  ftone,  and  afterwards  fuffered  to  ftand 
a  few  hours,  till  it  has  attracted  from  the  atmo- 
fphere  a  due  proportion  of  air.  Thus  it  will  be 
rendered  tolerably  pure,  falutary,  and  potable,  and 
at  the  fame  time  much  better  adapted  to  a  va- 

O  2  riety 


196  ON  WATER. 

riety  of  culinary  ufes.  If  a  filtering  ftone  cannot 
eafily  be  provided,  the  following  fimple  con- 
trivance may  be  fubftituted.  Let  a  large  fun- 
nel be  made  of  wood ;  fill  the  narrow  neck  of 
it  with  fponge,  and  above  the  fponge  fpread  a 
layer  of  fand  and  gravel;  cover  this  with  a 
piece  of  thick  flannel,,  and  place  over  the  whole 
another  layer  of  fand,  leaving  fufficient  room  for 
the  water,  which  is  to  be  filtered.  Care  muft 
be  taken  to  change  the  fponge,  fand,  &c.  as  often 
as  they  become  loaded  with  the  impurities  of 
the  water  (a). 

Experiment  VL  Mr.  Boyle  alferts  that  fome 
pump  waters,  barely  by  Handing  a  few  days,  will 
become  foft  enough  to  mix  uniformly  with  foap  (b), 
A  quantity  of  hard  pump  water  was  therefore  ex- 
pofed  to  the  fun  and  air,  but  fo  as  to  be  ftieltered 
from  the  rain,  for  the  fpace  of  a  week.  It  curdled 
with  foap,  and  became  as  milky  with  a  few  drops  of  a 
folution  of  fugar  of  lead,  as  water  juft  drawn  from 
the  well.  The  volatile  alkali,  indeed,  produced  no 
cloudinefs  in  it,  and  this  was  the  only  mark  which 
it  afforded  of  being  in  the  leaft  degree  foftened. 

Experiment  VII.  A  ftrong  infufion  of  mak 
was  not  more  mifcible  with  foap,  than  the  boiled 
water  with  which  it  was  prepared  j  nor  did  it 

(a)  Fid.  Lind  on  the  health  of  feamen,  p.  92. 

{b)  Boyle's  Works,  Shaw's  edit.  vol.  I.  p.  H1- 

fuffer 
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fuffer  a  lefs  precipitation,  on  the  addition  of  a  few 
grains  oijacharum  faturni. 

Experiment  VIII.  Strong  table  beer,  drawn 
from  the  barrel  about  ten  days  after  it  had  been 
brewed,  curdled  with  foap  as  much  as  the  hard  water 
boiled,  which  was  employed  in  its  preparation. 

Hence  it  appears,  that  fermentation  hath  not 
the  power  of  foftening  hard  water ;  and  that  the 
wholefomenefs  of  malt  liquors  muft  greatly  de- 
pend upon  the  purity  of  the  water,  which  is  ufed 
in  brewino-  diem.  This  coincides  with  the  follow- 
ino-  obfervation  of  Hoffman :  Bonitas  cerevifiarum 
primo  a  Jalubri  aqua  dependet.  £hw  falubrior  aqua 
fontana  eft,  eo  praftantiorem  exhibet  cerevifiam ; 
quo  Jubtilior  aqua,  eo  plus  ingredientia  extrahiP, 
eoque  melius  fermentefcit  (c).  As  a  feafon  for 
brewing,  the  month  of  March  is  preferable  to 
October,  becaufe  the  fprings  are  then  increafed 
by  the  winter  rains,  and  are  proportionably  fofter 
and  more  falutary. 

Experiment  IX.  Strong  infufions  of  green 
and  bohea  tea,  in  boiled  hard  water,  curdled  with 
foap,  and  were  as  much  changed  by  the  addition 
of  fugar  of  lead,  as  the  boiled  water  itfelf.  So 
that  thefe  faftiionable  and  favourite  articles  of  diet, 
notwithflanding  the  foft  tafte  which  they  com- 
municate to  the  hardeft  water,  do  not  really  alter 


(<r)  Hoffman.  Op.  vol.  I.  p.  113. 
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or  improve  its  nature.  It  were  well  however, 
if  tea  could  be  confidered,  in  this  refpeft,  merely 
as  innocent  or  ufelefs ;  but  it  imparts  many  per- 
nicious qualities  to  its  aqueous  vehicle ;  and  the 
daily  ufe  of  it,  by  infenfible  degrees,  enfeebles  the 
conftitution,  and  brings  on  a  train  of  nervous 
diforders. 

Experiment  X.  Two  or  three  pieces  of 
common  brick  were  fteeped  four  days,  in  a  bafon 
full  of  diftilled  water.  The  water  was  then  de- 
canted off,  and  examined  by  various  chemical 
tefts.  It  was  immifcible  with  foap,  ftruck  a  lively 
green  with  fyrup  of  violets,  was  rendered  flightly 
la&efcent  by  the  volatile  alkali,  and  quite  milky 
by  the  fixed  alkali,  and  by  a  folution  of  Jaccharum 
Jaturni.  The  infufion  of  tormentil  root  produced 
no  change  in  it. 

Experiment  XL  An  experiment,  fimilar  to 
the  former,  was  tried  with  a  rough  piece  of  free- 
"ftone,  (Jaxum  arenarium)  which  did  not  appear 
to  have  communicated  any  impregnation  to  a 
bafon  full  of  diftilled  water,  in  which  it  had  been 
feveral  days  immerfed. 

The  tenth  experiment  affords  a  ftriking  proof 
of  the  impropriety  of  lining  wells  with  brick,  a 
practice  very  common  in  many  places,  and  which 
cannot  fail  of  rendering  the  water  hard  and  un-? 
wholelbme.  Clay  generally  contains  a  variety  of 
heterogeneous  matters.    The   coloured  loams 

often 
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often  participate  of  bitumen,  and  the  ochre  of 
iron:  Sand  and  calcareous  earth  arc  ftill  more 
common  ingredients  in  their  compofitionj  and 
the  experiments  of  Mr.  Geoffroy,  and  Mr.  Pott 
prove,  that  the  eardi  of  alum  alfo  may  in  large 
quantity  be  extracted  from  them.  Now  as  clay 
is  expofed  to  the  open  air  for  a  long  fpace  of 
time,  is  then  moulded  into  bricks,  and  burnt, 
this  procefs  refembles,  in  many  refpefts,  that  by 
which  die  alum-ftone  is  prepared.  And  it  is 
probable  that  the  white  efflorefcence,  which  is 
frequendy  obfervable  on  the  furface  of  new  bricks, 
is  of  an  aluminous  nature  (d). 

It  hath  long  been  a  prevailing  opinion,  that 
water,  flowing  through  leaden  pipes,  acquires  cer- 
tain noxious  qualities.  Hippocrates,  and  his  com- 
mentator Galen,  exprefsly  condemn  the  ufe  of  fuch 
water ;  and  Vitruvius,  in  his  treatife  on  Architec- 
ture, remonftrates  ftrongly  againft  that  means  of 
its  conveyance.  Multo  Jalubrior  ex  tubulis  aqua 
quam  per  fiftulas :  quod  per  plumbum  videtur  ejfe 
ideo  vitiofa,  quod  ex  eo  cervjfa  najcitur :  h<ec  autem 
dicitur  nocens  £p  corporibus  humanis.    Itaque  mmi- 

(d)  The  long  expofure  of  clay  to  the  air,  before  it  is 
moulded  into  bricks,  the  fulphureous  exhalations  of  the 
pit  coal  ufed  in  burning  it,  together  with  the  fufFoca- 
ting  and  bituminous  vapour  which  arifes  from  the 
ignited  clay  itfelf,  fufficiently  account  for  the  combina- 
iion  of  a  vitriolic  acid  with  the  earth  of  alum. 

O  4  nt) 
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me  fiftulis  plumbeis  aqua  duci  videtur,  ft  volumus 
earn  habere  Jalubrem(e).    Neumann,  whofe  au- 
thority as  a  chemift  is  of  great  weight,  gives 
it  as  his  opinion,  that  the  waters  conveyed  by 
pipes  may  corrode  fome  of  the  matter  of  the  pipe 
or  of  its  cement,  and  thus  contract  difagreeable 
qualities.    And  he  afllires  us,  that  having  ex- 
amined  the  aquasducls  at  Rome,  thofe  between 
Marly  and  Verfailles  in  France,  and  thofe  by 
which  London  is  fupplied  with  the  New-river 
water,  he  found  them  in  fome  places  liable  to  this 
inconvenience  (f).  Doftor  Falconer,  in  his  inge- 
nious and  ufeful  Treatife  on  the  Waters  of  Bath, 
informs  us  that  the  leaden  ciftern,  which  ferves 
as  a  refervoir  for  the  fpring  at  its  firft  rife,  is  very 
much  corroded  on  the  infide,  as  appears  by  the 
long  furrows  which  are  very  vifible  in  every  part 
of  it.    And  he,  with  great  propriety,  imputes 
the  failure  of  cure  of  many  bowel  diforders,  and 
the  obftinate  coftivenefs  fo  much  complained  of 
on  drinking  the  Bath  waters,  in  fome  meafure 
to  this  caufefg^J-    Baron  Van  Swieten  alfo  re- 
lates, Vidi  integram  familiam  hoc  morbo  (fcilicet 
Colica  Pittonum)  labora/fe,  dum  ad  culinares  ufus 

(e)  Vitruvius,  lib.  VIII.  c.  7. 
if)  Neumann's  Chem.  by  Lewis,  p.  248. 
(g)  The  waters  of  the  hot  bath  are  obferved  rather  to 
open,  than  bind  the  body.  The  refervoir  there  is  made 
of  ftone.    Falconer  on  Bath  Waters,  p.  184. 
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adbibebatur  aqua,  in  magno  receplaculo  plumbeo  col- 
legia, £s?  dm  kterens.     But  a  celebrated  writer, 
who  has  lately  favoured  the  public  with  an  excel- 
lent Treatife  on  the  Poifon  of  Lead,  thinks  the 
caution  of  Vitruvius  and  of  Galen  unneceffarv, 
except  in  fuch  cafes  where  a  quantity  of  vegetable 
acid  might  be  fuppofed  to  render  the  metal  dif- 
foluble  in  water  (h).     I  cannot  however  agree 
with  him  in  this  opinion,  notwithftanding  his  ex- 
periments, at  firft  fight,  appear  to  be  fo  conclufive. 
For  I  apprehend  the  water  he  employed  in  his 
trials  either  contained  no  acid,  or  that  the  acid 
was  combined  with  other  fubftances,  by  which 
it  was  more  powerfully  attracted  than  by  lead. 
This  metal  diflblves  very  readily  in  weak  aqua 
fortis,  in  the  volatile  vitriolic  acid,  or  in  oil  of 
vitriol  well  diluted  with  water  (i).    And  from 
Dr.  Cullen's  table  of  Elective  Attractions  it  ap- 
pears, that  the  laft  of  thefe  acids  has  a  much 
ftronger  affinity  with  lead,  than  with  the  earthy 
bans  of  alum.    As  lpring  waters  are,  therefore, 
fo.  frequently    found  to  be  aluminous,  may 
we  not  with  reafon  fufpect,  that  in  their  paffage 
through  leaden  pipes,  the  vitriolic  acid  will  de- 
pofit  the  earth  with  which  it  was  combined,  and 
diflblve  fome  portion  of  the  metal.    And  thus 

(b)  Vid.  Medical  Tranfadtions,  No.  13. 

{/)  Shaw's  Notes  to  Boerhaave's  Chem.  vol.1,  p.  85. 
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the  fountain  will  become  impregnated  with  a 
metallic  fait,  of  the  moft  poifonous  and  deleteri- 
ous quality.  It  is  a  common  obfervation,  that 
hard  water  renders  pewter  black ;  and  this,  moft 
probably,  arifes  from  a  folution  of  the  lead  and 
tin,  of  which  this  mixed  metal  is  compofed. 
But  as  a  point,  of  fo  much  importance  to  the 
health  of  mankind,  ought  to  reft  on  better  evi- 
dence than  theoretical  reafoning,  the  following 
experiment  was  made  to  determine,  whether 
water,  impregnated  with  alum,  be  capable  of  dif- 
folving  lead. 

Experiment  XII.  Two  clean  and  bright 
bits  of  lead,  weighing  327  grains,  were  immerfed 
fixteen  days  in  a  phial  of  water,  in  which  a  drachm 
©f  alum  had  been  previoufly  diffolved.  The 
volatile  tincture  of  fulphur  produced  no  blacknefs 
m  this  water,  until  a  few  drops  of  the  folution  of 
Jaccharum  faturni  were  added  to  it,  and  then  a 
dufky  colour  immediately  fucceeded.  The  bits 
of  lead,  carefully  wiped  and  dried,  were  not  found 
to  have  fuffered  any  fenfible  lofs  of  weight. 

The  fame  experiment  was  repeated  with  hard, 
aluminous  pump  water.  I  conceived  that  the 
lead  had  communicated  fomewhat  of  a  fweetrfli 
tafte  to  the  water ;  but  when  a  few  drops  of  the 
volatile  tincture  of  fulphur  were  inftilled  into  it, 
it  did  not  exhibit  any  appearance  of  a  fatumine 
impregnation ;  nor  had  the  bits  of  lead  loft  any 
part  of  their  weight.  Though 
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Though  the  refult  of  this  experiment  feems  to 
overturn  the  theory  before  advanced,  yet  it  does 
not  afford  me  full  conviction,  that  lead  is  totally 
infoluble  in  aluminous  waters.  For  the  volatile 
tincture  of  fulphur  may  not  perhaps,  in  every 
inftance,  be  a  certain  criterion  of  the  prefence 
of  this  poilbnous  mineral,  as  I  have  proved  that 
green  vitriol  is  not  of  the  aftringency  of  vege- 
tables (k).  Befides  a  proportion  of  lead,  too 
inconfiderable  to  be  detected  by  any  chemical 
examination,  may  poffibly,  in  irritable  habits, 
and  under  certain  delicate  circumftances,  prove 
highly  injurious  to  health  (I).  This  is  con- 
firmed by  the  account  which  doctor  Tronchin 
has  given  of  the  colic  of  Amfterdam,  the  caufe 
of  which  long  eluded  the  refearches  of  the  learned : 
At  laft  however  it  was  difcovered  to  arife  from 
the  ufe  of  water,  flighdy  impregnated  with  lead. 
But  confcious  of  the  influence  of  a  preconceived 
hypothecs,  I  have  fairly  ftated  both  the  reafons 
and  facts,  relating  to  this  point,  and  fhall  leave 
the  decifion  concerning  them  to  the  more  unbiaffed 
judgment  of  the  reader.  The  ufe  of  leaden 
pumps  however  may  be  pernicious,  though  the 
conveyance  of  water  through  pipes  of  this  metal 
ftiould  not  be  efteemed  fo  :  For  by  the  friction  of 

(i)  Experiments  on  Aftringents,  fecond  edit.  p.  150. 
(/)  Vide  Dr.  Falconer  on  Bath  Waters,  p.  187. 

the* 
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die  bucket  againft  the  fides  of  the  pump,  fome 
portion  of  lead  will  be  rubbed  off,  and  fufpended 
in  the  water. 


SECTION  II. 

FROM  the  fubjecl:  of  this  Experimental  Inquiry 
into  the  different  properties  of  hard  and  foft 
water,  we  are  naturally  led  to  confider  their 
influence  on  many  of  the  operations  of  phar- 
macy. And  we  lhall  find,  that  the  mod  inno- 
cent vehicle  is,  alfo  the  moft  powerful  menftruum 
for  extracting  the  virtues  of  medicines. 

Experiment  XIII.  Two  drachms  of  green 
tea  were  feparately  macerated,  without  heat,  an 
equal  length  of  time,  the  one  in  three  ounces 
of  hard  pump  water,  and  the  other  in  the  fame 
quantity  of  diftilled  water.  The  latter  infufion 
had  a  more  bitter  tafte,  and  ftruck  a  much  deeper 
black  than  the  former,  with  three  grains  of  Jal 
martis. 

Experiment  XIV.  A  drachm  of  bark,  finely 
powdered,  was  macerated  two  days,  without  heat, 
in  three  ounces  of  diftilled  water;  and  the  fame 
quantity,  during  the  fame  fpace  of  time,  in  three 
ounces  of  hard  pump  water.    The  infufion  made 

with 
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with  diftilled  water,  was  of  a  paler  colour  than 
the  other,  but  yet  tafted  more  intenfely  bitter, 
though  fomewhat  lefs  rough  and  ftyptic.  Two 
grains  of  Jal  martis  were  added  to  half  an  ounce 
of  each  infufion,  carefully  filtered.  The  latter 
{truck  a  much  deeper  black  than  the  former. 

Disappointed  in  the  refult  of  this  experiment, 
I  repeated  it  again,  but  with  nearly  the  fame 
iuccefs  as  before.  Twenty  drops  of  a  ftrong 
folution  of  Jal  martis  produced  at  firft  no  fenfible 
change  in  half  an  ounce  of  the  infufion,  made  with 
diftilled  water,  whilft  the  fame  number  of  drops 
almoft  inftantly  ftruck  an  inky  blacknefs  with  the 
other  infufion,  prepared  with  hard  pump  water. 
By  degrees,  indeed,  the  former  afilimed  a  dufky 
hue,  but  after  Handing  many  hours,  did  not  half 
equal  the  blacknefs  of  the  latter. 

Experiment  XV.  Thirty  drops  of.  a  folu-> 
tion  of  alum,  in  lime  water,  were  inftilled  into 
half  an  ounce  of  the  infufion  of  bark,  made  with 
diflilled  water.  By  this  addition  the  fame  quan- 
tity of  JaL  mortis*  employed  in  the  laft  experiment, 
immediately  produced  a  veiy  dufky  colour;  and 
in  lefs  than  an  hour,  the  mixture  affumed  an  inky 
blacknefs. 

Experiment  XVI.    Two  drachms  of  tor- 
mentil  root  bruifed  were  macerated  in  equal 
quantities,  viz.  three  ounces  of  hard  pump  water, 
and  of  diftilled  water,  during  the  fpace .  of  twenty- 
four 
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four  hours :  The  latter  infufion  was  of  a  deeper 
orange  colour  than  the  former,  and  had  a  rougher 
and  more  ftyptic  tafte.  But  when  twenty  drops 
of  a  fblution  of  Jal  martis  were  added  to  equal 
portions  of  each  infufion,  an  inky  blacknefs, 
to  all  appearance  precifely  the  fame,  enfued  in 
both. 

Experiment  XVIL  An  experiment,  fimilar 
to  the  former,  was  tried  with  Aleppo  galls,  by 
macerating  two  drachms  of  the  powder  in  equal 
quantities  of  hard  pump  water,  and  of  diftilled 
water ;  "but  the  refult  was  fomewhat  different. 
I  could  not,  by  comparing  their  taftes,  determine 
which  infufion  was  moft  aftringent  or  ftyptic. 
The  one  made  with  diftilled  water  was  of  a  paler 
colour  than  the  other,  yet  it  ftruck  a  much 
deeper  black  with  green  vitriol. 

Experiment  XV^.  Equal  quantities  of  Pe- 
ruvian bark  powdered  were  macerated,  without 
heat,  forty-eight  hours,  in  three  ounces  of  hard 
pump  water,  and  of  the  fame  pump  water  boiled. 
The  latter  infufion  had  a  ftronger  tafte  of  the 
cortex,  but  did  not  ftrike  fo  deep  a  black  with  the 
lolution  of  Jal  martis. 

From  thefe  experiments  it  may  be  inferred, 
that  foft  water,  and  efpecially  diftilled  water,  acts 
far  more  powerfully  as  a  menftrimm  on  vegetable 
bitters  and  aitringents,  than  hard  pump  water. 
And  the  conclufion  may,  in  all  probability,  be 

extended 
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extended  to  many  other  clafTes  of  vegetables. 
The  fourteendi  experiment,  indeed  feems  at  firft 
view  to  prove,  that  the  Peruvian  bark  yields 
its  aftringency  more  perfectly  to  hard,  than  to 
foft  water ;  but  the  fucceeding  experiment  ihews 
the  fallacy  of  this  inference;   For  the  addition 
of  thirty  drops  of  a  folution  of  alum  in  lime  water 
could  not  give  any  real  increafe  to  the  ftrength 
of  an  infufion  of  the  cortex,  previoufly  prepared, 
although  it  enabled  it  to  ftrike  a  deeper  black 
with  ^reen  vitriol.    But  from  this  curious  fact 
we  may  conclude,  that  hard,  aluminous  waters 
are  likely  to  anfwer  beft  in  the  dying  of  black  -r 
.and  this  is  confirmed  by  the  obfervation  of  Dr. 
Lew^s,  that  alum  heightens  the  colour  of  the 
watery  tinctures  of  madder  and  brazil  (n ).  Mr. 
Chambers,  in  his  ufeful  Dictionary,,  informs  usr 
that  well-water  is  preferred  for  dying  red,  and 
other  colours  which  require  aftringency,  and  alio 
for  dying  fluffs  of  a  loofe  contexture,  fuch  as 
callico,  fuftian,  and  cotton.    Dr.  Rutty  alfo  afcer- 
tained,  by  experiment,  that  hard  water  extracts  a 
tincture  of  a  deeper  hue  than  foft  water,  from 
logwood,  brazil,  fena,  rhubarb,  and  cale. 

It  is  found  that  hard,  calcareous"  waters  render 
the  mixture  of  refmous  bodies,  by  the  interven- 
tion of  mucilage  of  gum  arabic,  difficult,  and 

(n)  Vid,  Neumann's  Chem.  by  Lewis,  p.  187. 

fometimes 
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fometimes  impracticable  (o).  This  naturally  led 
me  to  conceive,  that  foft  or  diftilled  water  might 
pofiibly  diffolve  thofe  fubftances,  without  the 
affiftance  of  any  medium,  or  at  leaft  with  a  much 
fmaller  proportion  of  gum,  than  is  commonly  em- 
ployed. On  fuggefting  this  hint  to  a  fenfible  and 
ingenious  apothecary  of  this  place,  he  very  ob- 
ligingly undertook  to  make  the  experiments  for 
me  5  and  has  fent  me  the  following  account  of 
the  refult  of  them,  which  I  ihall  deliver  in  his 
own  words.  The  letter  contains  fome  further 
trials,  which  do  not  relate  to  the  prefent  fubjeft; 
but  as  they  lead  to  feveral  ufeful  and  important 
conclufions,  I  ihall,  without  any  apology,  infert 
them. 

(*)  Vid.  Lond  Med.  Obferv.  vol.  I.  p.  435. 
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June  29,  1768. 

DEAR  SIR, 

I  HAVE  made  the  experiments  you  defire,  of 
diffolving  refinous  fubftances  in  diftilled  and 
common  pump  water,  the  refult  of  which  feems 
to  be  much  in  favour  of  the  former. 

One  fcruple  of  balfam  of  tolu,  rubbed  with 
half  an  ounce  of  diftilled  rain  water,  added  gra- 
dually to  it,  for  fifteen  minutes,  formed  a  mixture 
which,  on  ftanding  about  a  minute,  fubfided,  but 
reunited  by  making :  Being  fet  by  a  few  days, 
the  balfam  became  a  concrete  mafs,  not  again 
mifcible  by  fhaking  up  the  bottle. 

The  fame  quantity  required  more  trituration 
to  mix  it  with  common  pump  water.  The 
mixture  was  not  kept. 

One  fcruple  of  the  fame,  rubbed  with  fifteen 
grains  of  gum  arabic,  was  nearly  as'  long  in 
perfectly  uniting  with  half  an  ounce  of  diftilled 
water,  as  that  without  the  gum.  This  was  per- 
haps owing  to  the  latter  piece  being  more  re- 
finous ;  however,  though  on  long  ftanding  there 
was  a  fmall  i'ediment,  it  immediately  reunited, 
a  week  after,  by  agitation. 

Fifteen  grain's  of  balfam  capivi  united  very 
fmoothly  with  half  an  ounce  of  diftilled  wa- 
ter, by  the  medium  of  three  grains  of  gum 
V°l.  t  P  arable. 
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arabic.     Five  grains  of  the  gum  were  not  fo 
effectual  with  pump  water. 

Balsam  of  Peru  ten  drops,  with  gum  arabic 
three  grains,  diftilled  water  half  an  ounce,  formed 
a  neat,  white  emulfion,  but  with  common  water 
a  very  unequal  mixture. 

Gum  myrrh  powdered,  that  there  might  be 
no  difference  in  the  feveral  quantities  ufed,  half 
a  fcruple,  diflblved  readily  with  gum  arabic  three 
grains,  in  both  kinds  of  water,  and  even  mixed 
with  them,  by  longer  trituration,  without  any  me- 
dium, but  more  eafily  with  diftilled  than  common 
fpring  water.  Olibanum,  maftich,  gum  guaia- 
cum,  and  galbanum  may  likewife  be  mixed  with 
water  by  rubbing,  without  any  gum  arabic  or  egg. 

The  fpring  water,  which  was  made  ufe  of,  was 
from  my  own  pump,  and  is  very  aluminous. 

In  the  making  of  all  the  faline  preparations, 
when  any  considerable  quantities  of  water  are 
ufed,  diftilled  or  pure  rain,  or  river  water  is 
greatly  to  be  preferred :  For  the  calcareous,  alu- 
minous, and  felenitical  matter,  which  fo  much 
abounds  in  moft  fpring  water,  will  render  any 
falts  diflblved  in  it  very  impure.  For  feveral 
years  before  I  came  to  refide  in  this  town,  I  had 
prepared  Magnefia  Alba,  even  fuperior  to  that 
fold  by  Mr.  Glafs ;  but  on  attempting  to  make 
it  here,  I  was  furprized  and  difappointed  to  find 
it  of  greater  fpecifk  gravity,  and  more  coarfe 

than 
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than  ufual.  I  was  for  fome  time  unable  to  ac- 
count for  the  difference,  as  I  had  conducted  the 
procefs  in  every  refpect  fimilar  to  my  former 
practice*  but  at  laft  difcovered  it  to  depend 
wholly  on  the  variation  of  the  water:  And  I 
always  obferve  the  magnefia  to  be  light  and  pure, 
ceteris  -paribus,  in  proportion  to  the  purity  and 
foftnefs  of  the  water  I  make  ufe  of.  Nor  will 
this  be  wondered  at  by  any  one  who  obferves  the 
quantity  of  calcareous  earth  and  felenites,  which 
is  generally  depofited  by  the  pump  water  of  this 
town,  when  it  has  been  boiled  and  has  flood  fome  ' 
time  to  cool. 

The  folution  of  crude  mercury  with  mucilage 
of  gum  arabic  being  fo  eafily  accomplimed,  and 
it  being  very  difagreeable  to  many  patients,  and  to 
fome  almoft  impofTible,  to  fwallow  pills,  boluffes, 
or  electuaries  •,  I  was  induced  to  try  whether 
calomel,  cinnabar,  and  the  other  heavy  and  me- 
talline bodies,  commonly  adminiftered  only  under 
thefe  forms,  might  not  by  the  fame  means 
be  rendered  mifcible  with  water,  fo  as  to  be 
given  more  agreeably  in  a  liquid  form.— I  had 
indeed  fometimes  feen  injections  made  with  ca- 
lomel and  gum  arabic,  but  had  not  obferved 
whether  it  fufpended  the  calomel  fo  uniformly 
as  to  be  given  by  the  mouth. 

I  accordingly  rubbed  ten  grains  of  cinnabar 
of  antimony,  and  a  fcruple  of  gum  arabic,  with  ' 

P  2  '  afuffi> 
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a  fufficient  quantity  of  diftilled  water  to  form  a 
mucilage,  and  added  a  drachm  of  fimple  fyrup, 
and  three  drachms  more  of  water. 

This  makes  an  agreeable  little  draught,  and  hav- 
ing flood  about  half  an  hour  without  depofiting 
any  fediment,  I  added  three  drachms  more  of 
water  to  it,  and  notwithftanding  the  mucilage  was 
rendered  fo  much  more  dilute,  very  little  of  the 
cinnabar  fubfided,  even  after  it  had  ftood  fome 
days. 

Steel,  fimply  prepared,  and  prepared  tin  were 
both  mixed  with  water  by  their  own  weight  of 
gum  arabic,  and  remained  fufpended,  except 
a  very  fmall  portion  of  each,  which  was  not  re- 
duced to  a  fufficiently  fine  powder. 

Five  grains  of  calomel  were  mixed  with  two 
vlrachms  of  diftilled  water,  and  half  a  drachm  of 
fimple  fyrup,  by  means  of  five  grains  of  gum 
arabic,  which  kept  it  fufficiendy  fufpended:  A 
double  quantity  of  the  gum  preferved  the  mix- 
ture uniform  ftill  longer.  In  this  form  it  will  be 
much  more  eafily  given  to  children,  than  in 
fyrup's,  conferves,  &c.  as  a  great  part  of  it  is 
generally  wafted,  in  forcing  thofe  vifcid  vehicles 
into  them,  and  it  may  be  joined  with  fcammony, 
and  other  refinous  purgatives  by  the  fame  me- 
thod, and  of  thefe  perhaps  the  gum  arabic  would 
be  the  beft  corrector. 

Gum 
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Gum  arabic  likewile  greatly  abates  the  dif- 
agreeable  tafte  of  the  corrofive  fublimate,  mixed 
witli  water  inftead  of  brandy ;  and  (from  the  few 
trials  I  have  made)  fits  eafier  on  the  ftomach, 
and  will  not  be  fo  apt  to  betray  the  patient,  by 
the  fmell  of  the  brandy. 

Mr.  Plenck,  who  flrft  inftru&ed  us  in  the 
method  of  mixing  quick-filver  with  mucilage, 
obferves  (and  experience  confirms  the  truth  of 
it)  that  this  preparation  is  not  fo  apt  to  bring 
on  a  fpitting  as  the  argent,  viv.  mixed  by  any 
other  medium,  or  as  the  faline  and  other  mercu- 
rial preparations. — How  far  the  theory,  by  which 
he  accounts  for  it,  may  be  juft,  is  not  of  much 
importance ;  but  it  may  perhaps  be  worth  while 
to  inquire,  whether  it  would  not  be  equally  effec- 
tual in  preventing  calomel,  and  the  other  pre- 
parations of  mercury,  from  affecting  the  mouth. 
— If  fo,  is  it  not  improper,  where  a  falivation  is 
intended,  to  give  emulfions  with  gum  arabic  and 
other  mucilaginous  liquors,  for  the  patient's  com- 
mon drink,  as  by  that  means  the  fpitting  may 
be  retarded  ?  And  on  the  contrary,  may  it  not 
be  an  ufeful  medicine  to  diminifh  the  difcharge 
when  too  copious  (p )  ? 

But 

(p)  The  following  cafe  may  in  fome  meafure  ferve 
to  confirm  the  above  obfervation. 

P  3  A  GENTLE- 
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But  —  Ne  Jut  or  ultra  crepidam.  And  though 
I  am  fure  your  friendly  candour  will  excufe  thefe 

A  gentleman,  always  eafily  affected  by  mercurials, 
having  taken  about  twenty-fix  grains  of  calomel,  in 
dofes  from  one  to  three  grains,  notwithftanding  he  was 
purged  every  third  day,  was  fuddenly  feized  with  a 
falivation.  He  fpat  plentifully,  his  breath  was  very 
foetid,  teeth  loofe,  and  his  gums,  fauces,  and  the  mar- 
gin of  his  tongue  greatly  ulcerated  and  inflamed.  He 
was  directed  to  ufe  the  following  gargle  : 

R.  Gum.  arah,  femiunc.  folve  in  aquce  font,  bullient-felib. 
&  adde  met.  rofac,  unc.  unam.    M.  ft.  gargar. 

And  to  drink  freely  of  a  ptifan  prepared  with  aq. 
hard.  lib.  ij.  gum.  arabic.  unc.  ij.  nitr.  pur.  drachm,  ij. 
facchar.  alb.  unc.j. 

His  purgative  was  repeated  the  fucceeding  morning. 

The  next  day  his  gums  were  lefs  inflamed  ;  but  the 
Houghs  on  his  tongue,  &c.  were  ftill  as  foul  ;  his  fpit- 
ting  was  much  the  fame  :  he  had  drunk  about  a  pint  of 
the  ptifan.— Some  fp.  <vitrioli  was  added  to  the  gargle. 

From  this  day  to  the  fourth,  he  was  purged  every 
day  without  effect —  his  falivation  ftill  continued,  his 
mouth  was  no  better  —  he  had  neglected  the  mucilagi- 
nous drink  —  this  evening  he  was  perfuaded  to  drink 
about  a  pint  of  it  which  remained,  and  he  had  it  re- 
peated, and  drank  very  freely  of  it  that  night. 

On  the  fifth  morning,  the  purgative  was  again  re- 
peated. Though  it  operated  very  little,  yet  the  change 
was  very  furprizing,  his  mouth  was  nearly  well,  and 
his  ptyalifm  greatly  decreafed  —  the  ptifan  was  repeated, 
and  on  the  fixth  day  being  quite  well,  he  was  permit- 
ted to  go  abroad. 

See  alfo  Dr.  Saunders's  Appendix  to  the  fecond 
edition  of  Mr.  Plenck's  Treatife,  fince  publiflied. 

trifling 
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trifling  obfervations,  which  have  occurred  as  I 
was  writing,  yet  I  fear  I  trefpafs  upon  time  which 
you  would  fpend  much  more  ufefully,  than  in 
perufing  thefe  indigefted  thoughts  of,  dear  Sir, 

Your  very  obliged  and  humble  fervant, 

THOMAS  HENRY. 

Experiment  XIX.  It  has  been  remarked 
by  ProfefTor  Whytt,  and  many  others,  that  dif- 
ferent kinds  of  quick  lime  impregnate  water 
with  different  degrees  of  ftrength.  This  fuggefted  to 
me,  that  a  diverfity  in  the  menfiruum  may  alfo  con- 
fiderably  vary  the  qualities  of  the  lime  water. 
And  my  conjecture  has  been  confirmed  by  the 
enfuing  experiments. 

Equal  quantities,  viz.  a  quart,  of  diftilled 
water,  of  boiled  pump  water  grown  cold,  and  of 
the  fame  -hard  pump  water  unboiled,  were  feve- 
rally  added  to  half  a  pound  of  quick  lime.  After 
an  infufion  of  twenty-four  hours,  the  waters  were 
decanted  off,  and  filtered  through  paper.  Ten 
drops  of  fyrup  of  violets  ftruck  a  deep  green 
with  the  lime  water  made  with  diftilled  water, 
a  lighter  one  with  that  prepared  with  boiled  water, 
and  the  lighted  with  the  raw  pump  water.  Sixty 
drops  of  a  folution  of  fait  of  tartar  in  diftilled 

P  4  water, 
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water,  added  to  each  lime  water  in  the  foregoing 
order,  occafioned  the  largeft  precipitation  from 
the  firft,  the  next  in  degree  from  the  fecond, 
and  the  leaft  from  the  third.  The  taftes  of  the 
different  lime  waters  corresponded  alfo  with  the 
above-mentioned  tefts.  For  that  made  with 
diftilled  water  was  by  far  the  molt  pungent,  and 
yet  the  leaft  difagreeable ;  whereas  that  prepared 
with  raw  pump  water,  was  extremely  harfh  and 
naufeous,  without  being  proportionably  impreg- 
nated with  the  acrimony  of  the  quick  lime. 

Experiment  XX.  Three  fragments  of  human 
calculi,  numbered,  for  the  fake  of  diftinction, 
i,  2,  3,  were  immerfed  in  equal  quantities  of 
different  lime  waters  j  the  firft  in  lime  water 
made  with  diftilled  water,  the  fecond  in  lime 
water  prepared  with  hard  pump  water,  and  the 
third  in  lime  water  made  with  the  fame  hard 
pump  water  poured  boiling  hot  upon  the  quick 
lime.  (No.  i.)  was  of  a  brown  colour  and  hard 
texture,  was  fmooth  on  one  fide  anq!  rough  on 
the  other,  and  weighed  twenty-fix  grains  and  a 
half.  (No.  2.)  was  a  fragment  of  rjie  fame  calculus, 
and  weighed  twenty-five  grains  and  a  half.  (No. 
3.)  a  fragment  of  a  different  calculus,  was  of  a 
loofer  and  more  fpongy  texture  than  the  former, 
and  weighed  twenty-feven  grains.  The  phials, 
which  contained  the  calculi  and  four  ounces  by 
meafure  of  lime  water,  were  all  nearly  full,  and 
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clofely  corked.  After  continuing  the  mace- 
ration ei^ht  days  without  heat,  the  calculi  were 
taken  out,  carefully  dried,  on  filtering  paper,  before 
a  gentle  fire,  and  then  weighed.  (No.  1.)  had 
loft  a  grain  and  a  half,  and  was  covered  over 
in  many  parts  with  a  foft,  white,  cretaceous 
matter.  (No.  2.)  had  loft  only  half  a  grain : 
Many  little  cryftals  mot  from  its  furface.  (No.  3.) 
had  loft  a  grain.  But  it  fhould  be  remembered, 
that  this  fragment  was  much  fofter  than  the  other 
two.  The  lime,  employed  in  this  experiment,  was 
common  ftone  quick  lime ;  that,  ufed  in  the 
former  experiment,  was  brought  out  of  Derby- 
mire,  and  made  of  a  fpecies  of  marble  contain- 
ing a  great  many  fhells  in  its  fubftance.  I  was 
not  aware  of  the  difference  of  the  lime,  till  after 
my  trials  were  completed. 

These  two  experiments,  I  think,  fatisfactorily 
prove,  that  foft  water  is  a  much  more  powerful 
diffolvent  of  quick-lime,  dian  hard  water  (q), 
at  the  fame  time  that  it  covers  and  meliorates 


(q)  To  afcertain  more  fully  this  important  point,  I 
have  fince  repeated  the  experiment  above  recited,  by 
immerfing  again  the  fragments  of  the  fame  calculus, 
(No.  1.  and  2.)  in  equal  quantities  of  frefti  lime  water, 
prepared  with  diftilled  water,  and  with  hard  pump 
water.  In  twelve  days,  (No.  i.)was  entirely  reduced  to 
a  chalky  powder,  whilft  (No.  2.)  preferved  its  texture, 
to  all  appearance  unchanged. 

the 
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the  harfh  tafte  of  that  acrid  fubftance.  Where 
diftilled  water  cannot  conveniently  be  provided, 
rain  water,  freed  by  filtration  from  its  impurities, 
may  with  equal  efficacy  be  fubftituted  in  its 
room.  Had  a  different  kind  of  lime  been  em- 
ployed in  the  laft  experiment,  or  had  the  digef- 
tion  been  made  in  a  fand  bath,  it  is  probable  the 
folvent  power  of  each  menftruum  would  have  been 
increafed.  The  little  pointed  cryftallizations, 
which  were  obferved  to  ftioot  from  the  fragment 
of  the  calculus,  (No.  2.)  remind  me  of  a  fimilar 
appearance  which  occurred  in  one  of  the  trials  of 
the  late  Dr.  Whytt,  and  which  he  informs  us 
furprized  him  ,greatly.  He  afcribes  them  to 
the  fea  fait  adhering,  even  after  calcination,  -to 
the  oyfter-ftiells  which  he  employed^.  But 
the  Doctor  muft  have  been  miftaken  in  his 
explanation,  as  in  the  experiment  juft  recited, 
common  ftone  quick  lime  alone  was  ufed,  which 
cannot  be  fuppofed  to  contain  any  fea  fait.  And 
the  cryftallizations  were  perceived  only  in  that 
phial  of  lime  water,  which  had  been  prepared 
with  hard  pump  water. 


(r)  Whytt's  Eflay  on  Lime  Water,  third  edit.  p.  7; 
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SECTION  III. 

A  COMPARATIVE  VIEW  OF  THE  DIFFERENT  PRO- 
PERTIES of  Snow  Water,  Rain  Water, 
Spring  Water,  &c 

SNOW  WATER  is  faid  by  Mr.  Boyle  to  be 
the  lighteft  of  all  waters;   and  if  received 
upon  the  tops  of  high  mountains  muft,  one  fhould 
conceive,  be  free  from  all  foreign  impregnation. 
And  yet  the  fame  accurate  chemift  found,  on 
examination,  that  it  is  not  entirely  deftitute  of 
faltnefs.    But  notwithftanding  the  fuperior  purity 
of  fnow  water,  I  fhould  apprehend,  that  it  is  not 
the  moft  wholefome  liquor  for  common  drink, 
both  from  its  extreme  coldnefs,  and  becaufe  its 
properties  as  a  menftruum  are  changed  by  the 
congelation  it  hath  undergone.     For  freezing 
decompofes  water,  by  feparating  from  it  a  con- 
fiderable  portion  of  air.    And  that  this  alters 
its  qualities  is  evident  from  the  following  facts. 
1.  Water  when  frefh,  diffolves  a  larger  quantity 
of  fait,  than  when  exhaufted  of  its  air.    1.  Water 
faturated  with  any  fait,   when  placed  in  vacuo 
under  the  receiver  of  an  air  pump,  will  depofit 
part  of  its  folvend.    3.  Snow  water  is  obferved 
not  to  boil  greens  or  peafe  fo  well  as  common 

water. 
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water.    4.  The  nitrous  acid  generates  a  much 
lefs  degree  of  heat  with  fnow  water,  than  with 
common  water.     5,  Snow,  mixed  in  a  certain 
proportion  with1  flour  will,  .like  eggs,  render  it 
when  baked  or  boiled,  perfectly  light  and  ad- 
hefive.    Hippocrates  condemns  the  ufe  of  fnow 
or  ice   water,   becaufe,    after    congelation,  it 
never  re-aflumes  its  former  nature;   the  clear, 
light,  and  fweet  part  of  it  being  diffipated,  whilft 
the  moft  turbid  and  heavy  is  left  behind.  And 
he  adduces  an  experiment  in  fupport  of  this 
reafoning.    Expofe,  fays  he,  a  veflel  containing 
a  certain  quantity  of  water  to  the  cold  air  in 
winter  time,  fo  as  that  it  may  be  frozen  hard ; 
then  bring  it  into  a  warm  place,  where  it  may 
thaw ;  and  when  the  ice  is  diflblved,  meafure  the 
water  again  and  you  will  find  it  evidently  dimi- 
nifhed.    But  this  lofs  of  bulk  is  not,  as  Hippo- 
crates fuppofes,  to  be  afcribed  to  the  difiipation 
of  the  thinner  and  finer  parts  of  the  water  by 
congelation,  but  chiefly  to  the  feparation  of  the 
air  which  it  contained  j  and  therefore  his  reafon 
for  condemning  the  ufe  of  fnow  water  is  founded 
on  a  falfe  hypothefis.    This  however  does  not 
invalidate  his  obje&ion  to  it,  which  at  firft,  in 
all  probability,  he  deduced  from  experience,  and 
afterwards  attempted  to  explain  and  confirm,  by 
what  now  appears  to  be  miftaken  theory. 

The 
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The  fertilizing  effedt  of  fnovv  on  the  ground 
is  univerially  known,  and  may  in  part  arife  from 
the  covering  which  it  affords  to  the  earth,  by 
which  the  afcent  of  vapours  is  repreffed,  and  a 
fermentation  promoted  in  the  foil.  But  I  appre- 
hend it  depends  not  lefs  upon  the  fnow  being 
deftitute  of  air,  fo  that  like  lime,  when  diffolved 
and  funk  into  the  earth,  it  abftrafts  air  from 
the  foil,  occafions  an  inteftine  motion  in  its  par- 
ticles, and  thus  pulverizes  them. 

Ice  water  :  What  has  been  faid  of  fnow  water 
is  equally  applicable  to  ice  water,  except  that 
its  fpecific  gravity  is  greater,  and  that  it  is  lefs 
free  from  faline  impregnation,  and  confequently 
Ml  lefs  falubrious. 

Rain  water,  When  collected  in  clean  veffels, 
at  a  diftance  from  large  towns,  is  light,  foft, 
and  wholefome.  But  as  it  paffes  through  the 
atmofphere,  which  is  a  chaos  of  different  exha- 
lations from  the  animal,  vegetable,  and  mineral 
kingdoms,  it  muft  warn  down  fome  of  thofe 
floating,  volatile  particles,  and  be  impregnated 
with  them.  Hence  rain  will  differ  in  fome  flight 
degree,  according  to  the  feafon  of  the  year,  as 
well  as  the  country  in  which  it  falls.  That  it 
contains  a  quantity  of  adventitious  matter  is  evi- 
dent from  the  curious  experiments  of  M.  Mar-. 
graaf,  from  its  tendency  to  putrefy,  from  the 
green  weed  which  fprings  up  on  its  furface,  and 

from 
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from  the  mucilaginous  or  ropy  fubftance  which 
grows  copioufly  on  it,  and  which  Boerhaave 
compares,  on  viewing  it  through  a  microfcope, 
to  a  grove  of  little  mufh  rooms.    It  is  obferved 
alfo,  after  Handing  a  while,  to  be  full  of  the  ovula 
of  different  animalcules  j  fome  of  which  may  have 
been  carried  down  with  it,  in  its  paffage  through 
the  air,  but  the  greater  number  are  probably 
depofited  in  it,  during  its  ftagnation.    But  al- 
though thefe  circumftances  prove,  that  rain  water 
is  by  no  means  an  homogeneous  fluid,  or  free 
from  impurity,  yet  it  is  univerfally  acknowledged 
to  be  the  moft  falutary  of  all  kinds  of  water. 
And  by  percolation  through  fand  or  ftone,  or  by 
boiling  and  decanting,  its  foulnefs  would  in  a 
great  meafure  be  feparated,  and  it  would  be 
rendered  a  grateful,  potable,  and  very  wholefome 
liquor.    Its  levity  is  fo  great,  that  diftiHed  rain 
water  is  not  lighter  than  the  natural,  as  Boerhaave 
affirms,  after  weighing  them  in  the  hydroftatical 
balance.    Nor  need  we  wonder  at  this,  as  the 
exhalation  of  aqueous  vapours  from  the  earth 
and  fea  is  exactly  analogous  to  diftillation  ;  if  it 
be  not  an  impropriety  to  compare  the  vaft  and 
ftupendous  operations  of  nature,  with  the  trifling 
efforts  of  art.    Hippocrates  gives  his  teftimony 
in  favour  of  rain  water,  but  directs  that  it  fhould 
be  boiled  or  ftrained;  otherwife  it  has  an  ill 
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fmell,  and  occaiions  a  hoarfenefs,  and  deep  voice 
in  thole  who  drink  it  ( s). 

Spring  water  :  This  muft  vary  in  its  pro- 
perties according  to  the  nature  of  the  foil,  and 
different  ftrata  of  earth,  through  which  it  panes. 
The  pureft  is  that  which  flows,  at  no  great  depth, 
through  a  light  gravel,  or  fand.     Dr.  Hales 
mentions  feveral  fprings  remarkable  for  their 
levity,  and  freedom  from  calcareous  impregnation. 
The  water,  conveyed  by  pipes  to  Hodfon  in 
Hertfordfhire,  which  rifes  from  a  gravel,  and 
gufhes  out  of  a  fine  white  fand,  he  informs  us, 
left  no  incruftatdon  in  a  boiler,  which  had  been 
ufed  fifteen  years.    And  that  of  Comb  in  Surrey, 
a  hill,  the  foil  of  which  is  gravel  almoft  to  the 
furface,  is  alfo  uncommonly  light,  foft,  and  free 
from  all  adventitious  ingredients.    As  the  fprings 
iflue  from  the  brow  of  the  hill,  out  of  the  gravel, 
the  Dodtor  juftly  obferves,  that  the  water  muft 
partake  greatly  of  the  nature  of  rain  water ;  fince 
the  dew  and  rain,  which  fall  on  that  hill,  receive 
probably  no  other  alteration  from  percolating 
through  the  gravel,  than  that  of  being  rendered 
more  pure  and  free  from  foulnefs  (t).  Hip- 
pocrates lays  a  great  ftrefs  upon  the  choice  of 
fprings,  which  have  an  eaftern  afpect.  Such 
waters,  he  fays,  are  chiefly  to  be  commended, 

(s)  Hippoc.  de  Aere,  Aquis  et  Loci;, 
ft)  Vii,  Statical  Eflays,  vol.  II.  p.  242. 

that 
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that  gufh  out  towards  the  riling  of  the  fun; 
becaufe  they  are  clearer,  lighter,  and  of  a  better 
fmell  than  others.  But  I  apprehend  there  is 
no  foundation  for  this  opinion:  For  water,  which 
flows  through  clay,  marl,  black  mould,  or  beds 
of  minerals,  will  be  equally  hard  and  unwholefome, 
in  whatever  expofure  it  firft  burfts  out.  The 
purity  and  falubrity  of  it  may  however,  with 
fufficient  accuracy  be  afcertained,  by  its  levity, 
tranfparency,  and  perfect  infipidity ;  by  its  ming- 
ling uniformly  with  foap,  and  boiling  pulfe  tender. 
And  thefe  are  common  tefts,  which  it  is  in  the 
power  of  every  one  to  apply. 

River  water  :  This  is  generally  much  fofter, 
and  better  adapted  to  ceconomical  ufes  than  moft 
ipring  water.  For  though  rivers  proceed  origi- 
nally from  fprings,  yet  by  their  rapid  motion  (u J, 
and  by  being  expofed,  during  a  long  courfe,  to 
the  influence  of  the  fun '  and  air,  the  earthy  and 
metallic  falts  which  they  contain  are  in  part 
decompofed,  the  volatile  acid  flies  off,  and  the 
terreftrial  or  ochrey  particles,  with  which  it  was 

(u)  The  Rhine  and  the  Rhone,  which  flow  from  the 
Alps,  whilft  they  preferve  the  rapidity  of  their  courfe, 
are  obferved  to  be  light  and  pure.  The  difference 
betwixt  the  Rhine  and  the  Maine  is  obvious  to  thofe 
who  navigate  thefe  rivers  :  For  the  barges,  which  fail 
from  the  latter  into  the  former,  fink  confiderably  deeper 
in  the  one,  than  in  the  other.    Lucas,  vol.  I.  p.  35. 
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combined,  become  infoluble,  and  are  precipitated, 
To  this  it  may  be  added,  that  rivers  are  alfo 
rendered  fofter  by  the  vail  quantity  of  rain  water, 
which,  palling  along  the  furface  of  the  earth,  is 
immediately  conveyed  into  their  channels.  But 
all  rivers  carry  with  them  a  great  deal  of  mud, 
filth,  and  other  impurities.  And  when  they  flow 
near  large,  populous,  and  manufacturing  towns, 
they  become  the  receptacles  of  all  the  common 
fewers,  and  are  impregnated  with  an  heterogene- 
ous mixture  of  copperas,  alum,  foap  lyes,  log- 
wood, and  the  refute  of  numberlefs  other  fub^ 
rtances,  employed  in  different  arts.  In  this  ftate, 
river  water  is  certainly  unfit  for  the  common 
purpofes  of  life  :  And  yet  if  it  be  fuffered  to 
remain  a  while  at  reft,  all  the  feculencies  will 
fubfide,  and  the  water  will  become  fufficiently 
pure,  grateful,  and  potable. 

Stagnant  waters  :  Thefe  of  all  others  are 
the  moft  impure  and  infalubrious.  Hippocrates 
afferts  that  they  enlarge  and  obftruft  the  fpleen ; 
and  his  obfervation  is  almoft  daily  confirmed, 
by  the  diffection  of  thofe  who  die  of  the  fcurvy ; 
a  difeafe,  which  putrid,  ftagnant  water  hath  a 
powerful  tendency  to  produce.  Dr.  Hoffman, 
by  means  of  a  glafs  water-poife,  divided  by  lines, 
examined  hydroftatically  feveral  different  kinds 
of  water.  Rain  water  he  found  to  be  the  lighteft; 
river  water  was  one  line  heavier ;  the  water  com- 
Vor-  J<  Q_  monlc 
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monly  ufed  at  Hall,  in  Saxony,  was  heavier  by 
two  lines ;  the  fpring  water  of  the  fame  place  was 
four  lines  heavier ;  that  of  a  particular  fpring  was 
fix  lines  heavier  and  water,  which  had  been  long 
kept  in  an  open  veffel,  in  a  cellar,  was  fix  lines 
and  a  half  •,  but  ftagnant  water,  drawn  out  of 
the  town  ditch  at  Hall,  was  feven  lines  heavier 
than  rain  water  (x). 

I  shall  conclude  this  ElTay  with  the  follow- 
ing obfervations  of  Celfus,  which,  in  many  refpects, 
coincide  with  what  has  been  advanced.  Aqua 
leviffima  pluviatilis  eft ;  deinde  fontanel,  turn  ex 
flumine,  turn  ex  puteo  ;  poft  hac  ex  nive,  aut  glacie  ; 
gravior  his,  ex  lacu  ;  graviffima,  ex  palude.  Facilis 
etiam,  et  necejjaria  cognitio  eft  naturam  ejus  requiren- 
iibus.  Nam  levis,  pondere  apparet,  &  ex  his,  qua 
ponder e  pares  Junt,  eo  melior  quaque  eft,  quo  celerius 

et  calefit  &  frigejeit,  quoque  celerius  ex  ed  legumina 
fercoquuntur  (y). 


A  REVIEW  OF  THE  PRINCIPAL  FACTS  ASCERTAINED 
BY  THE  PRECEDING  EXPERIMENTS. 

L^T^HE  Manchefter  pump  water  is  in  general 
JL    very  hard  and  impure.    It  is  impreg- 
nated with  a  large  quantity  of  felenite,  and  con- 
tains alfo  no  inconfiderable  proportion  of  alum. 

(x)  Vide  Hoffman  Obf.  Chem.  p.  140. 
(y)  Celfus  lib.  II.  cap.  18. 
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II.  The  hardefl  water  will  become  foft  and 
mifcible  with  foap,  by  the  addition  of  fait  of* 
tartar.  But  fuch  a  quantity  of  the  vegetable  alkali 
is  required,  to  produce  this  effect  on  the  Man- 
chefter  pump  water,  as  renders  it  offenfive  to  the 
palate,  and  unfit  for  common  ufe. 

III.  Hard  water  is  confiderably  foftened  by 
boiling.  For  though  heat  generally  increafes  the 
diffolving  power  of  any  menftruum,  at  the  fame 
time  it  tends,  in  many  inftances,  to  deftroy  the 
texture,  and  difunite  the  component  parts  of  the 
folvend.  ,  Thus  the  grofler  falts  contained  in  hard 
water  are  decompofed  by  the  boiling  heatj  the 
volatile  vitriolic  or  muriatic  acids  fly  off,  leaving 
behind  them  an  indiffoluble,  petrifying  earth, 
.which  fubfides  to  the  bottom,  and  incrufts  the 
veffel.  But  the  coition  fhould  be  continued  fif- 
teen or  twenty  minutes,  to  produce  its  full  effect. 
The  water  fhould  then  be  fuffered  to  remain  a 
few  hours  expofed  to  the  atmofphere,  to  recover 
its  due  proportion  of  air,  before  it  be  ufed.  For 
the  lofs  of  this  air,  by  boiling,  alters  the  pro- 
perties of  water,  and  probably  may  render  it  lefs 
falutary. 

IV.  Hard  water  is  foftened  by  being  filtered 
through  ftone.  And  if  it  were  firft  boiled  a 
fufficient  length  of  time,  and  then  filtered,  it 
would  be  rendered  tolerably  pure,  potable,  and 
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falutary,  and  at  the  fame  time  much  better 
adapted  to  a  variety  of  culinary  ufes. 

V.  Mr.  Boyle  afferts,  that  fome  pump  waters, 
by  expofure  to  the  fun  and  air  for  a  few  days, 
will  become  foft  enough  to  be  mifcible  with  foap. 
But  this  is  not  the  cafe  with  the  hard  water  of 
Manchefter. 

VI.  Neither  malt  nor  tea  produce  any  foftening 
effect  on  the  hard  water,  in  which  they  are  in- 
fufed.  Nor  does  fermentation  improve  or  alter 
its  nature.  So  that  the  wholefomenefs  of  malt 
liquors  muft  greatly  depend  upon  the  purity  of 
the  water,  which  is  employed  in  their  preparation. 

VII.  Bricks  harden  the  fofteft  water,  and  give 
it  an  aluminous  impregnation.  The  practice  of 
lining  wells  with  them,  which  is  common  in  many 
places,  is  therefore  very  improper.  Free-ftone 
communicates  no  pernicious  qualities  to  water. 

VIII.  Though  by  the  tables  of  elective  attrac- 
tions it  is  fhewn,  that  the  acid  of  vitriol  hath  a  ftrong- 
er  affinity  to  lead,  than  to  the  earth  of  alum,  yet 
this  metal  does  not  appear,  by  experiment,  to  be 
foluble  in  aluminous  waters.  But  perhaps  the 
volatile  tincture  of  fulphur  may  not,  in  every 
inftance,  be  a  certain  criterion  of  the  prefence 
of  lead,  as  green  vitriol  is  not  of  the  aftringency 
*of  vegetables.  And  a  proportion  of  this  poi- 
fonous  mineral,  too  minute  to  be  difcovercd  by 
any  chemical  examination,  may,  in  irritable  habits, 

and 
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and  under  certain  delicate  circumftances,  prove 
highly  injurious  to  health. 

IX.  Soft  water,  and  efpecially  diftilled  water, 
acls  far  more  powerfully,  as  a  menjtruum,  on  ve- 
getable bitters  and  aftringents,  than  hard  pump 
water.  And  it  diflblves  refmous  bodies  without 
any  medium,  or  at  leaft  with  a  much  fmaller 
proportion  of  mucilage  of  gum  arabic,  than  is 
commonly  employed. 

X.  Hard,  aluminous  waters  are  likely  to 
iucceed  beft  in  the  dying  of  black,  red,  and  other 
colours,  which  require  aftringency  ;  and  alfo  in 
the  preparation  of  ink. 

XI.  Soft  water  is  a  much  more  powerful 
diffolvent  of  quick  lime,  than  hard  water  j 
and  it  covers  and  improves  the  harfh  tafte 
of  that  acrid  fubftance.  The  fragment  of  a 
human  calculus  was  entirely  reduced  to  a  chalky 
powder,  by  being  immerfed  twelve  days  in 
lime-water,  prepared  with  diftilled  water  ; 
whereas  another  fragment  of  the  fame  calculus 
fuffered  no  vifible  change  in  its 'texture,  by  being 
macerated  an  equal  length  of  time  in  lime-water, 
made  with  common  pump  water. 

XII.  Ix  nephritic  cafes,  diftilled  water  would 
be  a  good  fubftitute  for  Malvern  water  5  for 
it  is  a  powerful  folvent  of  the  human  calculus. 
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ESSAY  VII 


ON    THE    DISADVANTAGES  OF 

INOCULATING  CHILDREN 

IN    EARLY  INFANCY. 

Nov  qua  mibi  fuggeffit  phantafia  imaginatricis  t emeritus,  fed 
qua  pba?iomena  praftica  edocuere. 

Sydenham. 

THE  advantages  arifing  from  inoculation  arc 
now  fo  univerfally  acknowledged,  that  ar- 
guments in  fupport  of  it  feem  to  be  entirely 
unneceffary.  The  rapid  progrefs  it  hath  made 
affords  the  ftrongeft  preemption,  in  favour  of 
its  fafety  and  utility ;  and  the  well-attefted  ac- 
counts, we  every  day  read,  of  the  fuccefs  with 
which  it  is  praclifed,  juftly  remove  every  pre- 
judice againft  it,  whether  political  or  religious. 
The  patrons  of  inoculation,  therefore,  have  nothing 
to  fear  from  its  avowed  enemies,  if  any  fuch  diere 
be;  but  they  have  the  utmofl  reafon  to  guard 
againft  the  miftaken  zeal  of  its  friends,  which  may 

prove 
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prove  perhaps  more  dangerous  to  its  real  intereft, 
than  oppofition  itfelf.     Credulity,  fafhion,  the 
love  of  novelty,  and  a  propenfity  to  rufh  from 
one  extreme  to  another  are  principles,  which  have 
too  much  influence  on  the  generality  of  mankind. 
And  how  unfavourable  thefe  have  been  to  die 
advancement  and  perpetuity  of  improvements, 
might  be  demonftrated  by  numerous  examples. 
That  the  artificial  method  of  communicating  the 
imall-pox,  fo  happily  introduced  amongft  us,  may 
not  hereafter  be  added  to  this  difgraceful  lift, 
every  .fincere  advocate  for  it  ftiould  exert  his 
warmeft  endeavours  to  difcourage  the  wanton 
levity,  with  which  it  is  at  prefent,  in  many  places, 
adopted.    For  the  indifcriminate  ufe  of  remedies, 
excefs  in  the  cooling  regimen,  and  a  total  dif- 
regard  to  age,  temperament,  and  habit  of  body 
cannot  fail,  in  the  iffue,  to  injure  the  reputation, 
and  check  the  progrefs  of  one  of  the  moft  im- 
portant difcoveries  in  the  whole  circle  of  phyiic. 

In  the  third  volume  of  the  Medical  Obser- 
vations and  Inquiries,  Dr.  Maty,  a  learned  and 
ingenious  phyfician  in  London,  hath  inferted  an 
Effay  on  the  advantages  of  very  early  Inocu- 
lation. He  propofes  that  people  fhould  be  in- 
duced by  perfuafion,  and  by  other  encourage- 
ments, if  neceflary,  to  inoculate  their  children 
as  foon  as  poflible  after  their  birth.  And  this  he 
confxders  as  the  maximum^  to  which  the  art  of 
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inoculation  can  be  brought,  both  with  refpecl: 
to  individuals,  and  to  the  public.  But  the  doc- 
tor's reafoning  in  fupport  of  his  hypothefis,  ap- 
pears to  me  to  be  more  ingenious  and  plaufible, 
than  folid  and  fatisfaftory.  And  I  apprehend  the 
practice  which  he  recommends,  would  confider- 
ably  diminim  the  benefits  arifing  from  inoculation, 
and  would  be  of  dangerous  and  fatal  confequence 
to  mankind.  I  mall  endeavour,  therefore,  to  point 
out  the  difadvantages  which  would  attend  the 
ingraftment  of  the  fmall-pox  on  new-born  chil- 
dren ;  and  mail  alfo  make  fome  ftri&ures  on  Dr. 
Maty's  arguments  in  favour  of  it. 

I.  The,  number  of  difeafes  to  which  infants 
are  incident,  render  them  unfit  fubjedb  for  inocu- 
lation. Hippocrates,  two  thoufand  years  ago 
remarked,  Mtatibus  morbojijftmi  funt  juniores. 
And  when  we  confider  the  great  and  fudden 
changes,  both  external  and  internal,  which  they 
undergo  at  birth ;  the  laxity  and  wonderful  deli- 
cacy of  their  frame,  and  their  extreme  irritabi- 
lity perhaps  depending  upon  it ;  the  copioufnefs 
1  of  glandular  fecretions,  with  the  difficulty  of  pre- 
ferving  that  equilibrium,  the  leaft  deviation  from 
which  affects  them ;  it  is  matter  of  real  aftonim- 
ment  that  life  itfelf  can  be  fupported,  under  a 
feries  of  fuch  apparently  unfavourable  circum- 
ftances.  Scarcely  hath  the  little  ftranger  been 
vfliered  into  the  world,,  but  he  difcovers  figns  of 

indiipofition, 


ON   INOCULATION.  233 

indifpofition,  by  his  reftlefsnefs,  anxiety,  crying, 
and  vomiting ;  by  the  iwelling  of  his  belly  ;  and 
fomerimes  by  convulfions.  Thefe  fymptoms 
arife  from  the  load  of  meconium  with  which  the 
itomach  and  bowels  are  oppreffed,  and  generally 
ceafe  when  thofe  organs  have  been  gently  eva- 
cuated. The  jaundice  next  lucceeds,  and  is 
fometimes  complicated  widi  a  very  acrimonious 
ltate  of  the  fluids,  as  appears  by  the  eruption  of 
little  red  puftules,  with  which  the  fkin  is  every 
where  loaded.  The  thrum,  watery  gripes,  and 
convulfions,  obferve  no  regular  order  of  time, 
but  attack  moft  infants,  either  fmgly  or  collec- 
tively, according  as  they  are  more  or  lefs  ob- 
noxious to  the  caufes  which  produce  them.  The 
quick  growth  of  children  in  the  firft  period  after 
birth,  is  likewife  a  fource  of  numerous  ailments ; 
notwithftanding  the  provifion  which  nature  hath 
made,  to  guard  againft  the  inconveniences  refult- 
ing  from  it,  by  the  laxity  of  die  glandular  fyftem. 
The  fudden  enlargement  of  the  foetus,  in  the 
womb  of  the  mother  is  truly  furprizing.  Dr. 
Harvey  relates,  that  in  the  deer  kind,  he  ob- 
ferved  the  punftum  /aliens,  on  the  19th  or  20th 
of  November.  On  the  21ft  he  faw  the  vermiculus 
or  embryo  of  the  animal ;  and  on  the  27th  the 
fcetus  was  fo  perfect,  that  the  male  might  be 
diftinguifhed  from  the  female;  the  feet  were 
formed,  and  the  hoofs  were  cloven.    This  rapid 

growth 
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growth  muft  be  afcribed  to  the  foft  and  yielding 
ftru&ure  of  the  foetus ;  to  the  plenty  of  nutrition 
it  receives ;  to  its  exemption  from  all  difcharges ; 
and  to  the  proportionably  ftrong  action  of  its  little 
heart.  And  as  mod  of  thefe  caufes  continue  to 
exert  their  influence  after  birth,  though  in  a  lefs 
degree,  the  increment  of  the  young  animal  pro- 
ceeds apace,  and  redundances  are  formed,  which 
in  a  healthy  ftate  are  carried  off  by  one  or  other 
of  the  glandular  excretions.  But  a  deficiency 
or  excefs  in  any  of  thefe,  neceflarily  produces  dif- 
eafes.  And  in  fuch  feeble,  delicate,  and  irritable 
fubjecls,  the  equilibrium  cannot  long  be  pre- 
ferved.  If  they  are  defective,  all  the  complaints 
which  arife  from  plenitude  enfue  ;  the  child 
grows  feverifh,  dull,  and  comatofe ;  his  ftomach 
is  difordered ;  his  bowels  are  oppreffed  widi  wind  ; 
and  if  his  belly  be  conftipated,  he  falls  into  con- 
vulfiohs.  On  the  other  hand,  if  they  are  ex- 
cefilve,  a  diarrhcea  is  produced  ;  aphthae  and 
fevere  gripes  fucceed ;  and  the  violent  irritation 
feldom  fails  to  occcafion  epileptic  fits.  From 
this  fhort  view  of  the  firft  period  of  infancy,'  I 
think  it  muft  appear  evident,  that  inoculation  is 
ill  adapted  to  that  tender  feafon  of  life.  Nature, 
feeble  and  irritable  as  me  then  is,  can  fcarcely 
ftruggle  with  the  difeafes  to  which  me  is  ordina- 
rily expofed.  It  is  therefore  equally  cruel  and  unjuft 
to  add  to  the  number  with  which  fhe  is  already 
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opprefied.  For  it  is  demonllrable  from  the  bills 
of  mortality,  that  two  thirds  of  all  who  are  born, 
live  not  to  be  two  years  old ;  and  I  think  it  is 
more  than  probable,  that  a  confiderable  propor- 
tion of  thefe,  die  under  the  age  of  fix  weeks. 

II.  The  fears  and  anxiety  of  die  mother,  ex- 
cited at  a  time  when  her  ftrength  hath  been  ex- 
haufted  by  the  pains  of  labour,  and  when  every 
uneafy  impreffion  mould  be  cautioufly  avoided, 
cannot  fail  to  injure  her  milk.  And  this  is  a 
powerful  objection  to  the  early  ingraftment  of 
infants.  If  a  hired  nurfe  be  employed,  her  milk 
may  difagree  with  the  child,  fhe  may  fall  into 
fome  difeafe  during  the  time  of  inoculation,  may 
be  guilty  of  excefs  in  eating  or  drinking,  or  may 
be  under  the  influence  of  violent  paffions  ■,  each 
of  which  will  aggravate  the  fymptoms,  and  in- 
creafe  the  danger  of  the  artificial  diftemper,  under 
which  the  infant  labours  (a J. 

3-  It 

(a)  Infantes  ex  affumpto  lafte  nutricis,  qua?  brevi 
ante  ira  vel  terrore  perculfafuit,  in  graviffima  pathemata, 
convulfiva,  epileptica,  &  fasviffima  alvi  tormina  incidant. 

Hoffman.  Op.  vol.  I.  p.  iq6. 

A  child,  whole  mother  was  its  nurfe,  became  fe- 
verifh  on  the  third  day  of  eruption,  which  caufed  vio- 
lent anxiety  in  the  mother  ;  a  ralh  with  coftive  belly, 
was  then  obferved,  and  the  child  died  on  the  fecond  day 
after  it.    Monro's  Acct.  oflnoc.  in  Scot.  p.  25. 
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III.  It  hath  been  obferved,  by  a  very  able  and 
experienced  practitioner  (b J,  that  young  children 
have  ufually  a  larger  mare  of  puftules  from  ino- 
culation, than  thofe  who  are  a  little  farther  ad- 
vanced in  life  :  And  that,  from  this  circumflance, 
lb  many  have  died,  as  to  difcourage  the  practice 
of  ingrafting  the  fmall-pox  on  fuch  delicate  fub- 
jects.  This  fact  is  not  eafy  to  be  explained. 
Whether  the  greater  irritability  of  infants  fubjects 
them  to  be  more  affected  with  the  variolous 
miafmay  than  children  of  two  or  three  years  old  ; 
or  whether  the  larger  eruption,  to  which  they  are 
liable,  be  owing  to  the  proportionably  greater 
quantity  of  their  fluids,  I  will  not  prefume  to 
determine.  Both  caufeS  may  poflibly  confpire 
to  produce  this  effect  j  the  former  by  exciting 
a  quicker,  and  increafed  contraction  of  the 
heart  and  vafcular  fyftem  ;  the  latter  by  affording 
a  more  copious  pabulum  for  the  variolous  ferment. 

A  nurse  of  an  inoculated  child  who  died,  was  dif- 
covered  to  have  drunk  immoderately  of  malt  liquor, 
during  the  procefs  of  inoculation. 

Monro's  Acc.  of  Inoc.  in  Scot.  p.  33. 

The  nurfe  of  an  inoculated  child  who  died,  was  fuf- 
pefted  to  have  been  tainted  with  the  Lues  Venerea,  by 
her  hufband,  who  was  afterwards  difcovered  to  have  had 
the  difeafe,  and  at  the  time  fhe  was  nurfing  the  child. 

Monro's  Ace.  of  Inoc.  in  Scot.  p.  33. 

(I)  Baron  Dimsdale. 

By 
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Bv  the  lame  principles  we  may  perhaps  account 
for  the  greater  virulence  of  die  lues  Venerea>  in 
infancy,  than  in  the  more  advanced  ftages  of  life. 

IV.  A  considerable  number  of  thofe  who  die 
of  the  natural  difeafe,  before  the  expulfion  of  the 
variolous  eruption,  are  infants,  or  very  young 
children  (s ).    This  does  not  arife,  as  Dr.  Kirk- 
patrick  fuppofes,  from  the  extreme  weaknefs  of 
the  vts  vita  of  infants;  for  the  contraction  of 
their  hearts  is  proportionably  ftronger  than  in 
adults,  as  the  quicknefs  of  their  growth  evinces ; 
but  from  the  high  degree  of  irritability  with  which 
rheir  nervous  fyftem  is  endued.     Hence  the  con- 
vulfive  paroxyfiris,  which  often  precede  the  ap- 
pearance of  the  poftules,  and  which,  though  re- 
garded by  Sydenham  as  no  unfavourable  fighs, 
are  always  alarming,  and  when  they  happen  to 
very  young  infants,  are  frequently  fatal. 

V.  If  the  number  of  puftules  be  fo  great 
in  the  mouth  or  throat  as  to  obftruft  faction, 
the  difeafe,  in  all  probability,  will  prove  fatal. 
Even  a  few  pocks,  in  thofe  parts,  are  highly  trou- 
blefome  and  dangerous  to  infants ;  for  befides  the 
pain  and  reftlefihefs  which  they  produce,  they 
often  terminate  in  ill  conditioned  ulcers  (d).  Under 
fuch  circumftances  the  mute  wailings,  or  ihrieks,  of 
an  infant  occafion  equal  embarraffment  and  diftrefs. 

(c)  Kirkpatrick's  Analyfis. 

(d)  Vide  Schults  on  Inoculation. 

VI.  Those 
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VI.  Those  who  are  affefted  with  cutaneous 
difeafes,  have  been  generally  regarded  as  unfavour- 
able fubjects  of  inoculation  (e).  Infancy,  therefore, 
which  is  feldom  unattended  with  eruptions  on  the 
fkin,  muft  be  an  improper  period  for  receiving 
the  fmall-pox  by  ingraftment. 

VII.  The  thicknefs  of  the  teguments  of  infants, 
which  arifes  from  the  quantity  of  fluids  interpofed 
between  their  fibres,  by  which  the  fkin  is  ren- 
dered foft  and  cedematous  to  the  touch,  and  their 
perfpiring  lefs  than  children  who  are  capable  of 
ufing  exercife,  are  further  objections  to  very  early 
inoculation. 

VIII.  But  the  moft  forcible  argument  againft 
this  practice,  is  deduced  from  the  ill-fuccefs 
which  hath  attended  infant  inoculation  in  general. 
For  it  appears  by  Dr.  Jurin's  account  of  the  pro- 
grefs  of  inoculation  in  Great  Britain  from  17  21 
to  1726,  and  by  Dr.  Scheuchzer's  continuation 
of  it  to  1728,  that  of  fifty-eight  children  under 
two  years  old,  who  received  the  fmall-pox  by 
ingraftment,  fix  died ;  whereas  of  two  hundred 
and  twenty-one,  inoculated  between  the  ages  of 
two  and  five,  only  three  died. 

Having  thus  pointed  out  fome  of  the  principal 
objections  to  the  early  inoculation  of  .infants,  I 
mall  make  a  few  remarks  on  Dr.  Maty's  inoe- 


(e)  Dr.  Jurin's  Account  of  Inoculation. 
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nious  Eflay  in  favour  of  it.  After  enumerating 
the  advantages  which  infancy  has  with  regard  to 
the  fmall-pox,  the  Doctor  fums  up  the  whole  by 
faying :  "  If  there  is  a  period  in  which  the 
«  machine  is  in  a  perfect  ftate,  it  certainly  is  im- 
"  mediately  before  it  begins  to  be  fpoiled,  or  at 
«  the  firft  period  after  nativity  (f)"  This  affer- 
tion,  I  apprehend,  is  repugnant  to  reafon,  ana- 
tomy, and  experience.  It  feems  to  be  a  general 
law  of  nature,  that  all  organized  bodies  mould 
advance  by  progreffive  ftages  to  their  acme  or 
ftate  of  perfection ;  and  fhould  then  decline  by 
the  fame  regular  gradation.  A  plant,  when  it  firft 
iprings  out  of  the  ground,  is  frail  and  tender  j  by 
degrees  the  ftem  thickens,  the  leaves  expand 
themfelves,  the  juices  are  concocted,  the  flower 
opens,  the  feed  is  formed,  ripened,  and  fhed ;  and 
when  the  office  affigned  it  by  the  fovereign  Crea- 
tor is  thus  accomplilhed,  it  droops,  withers,  and 
falls  into  decay.  The  animal  world  furnifhes  ftill 
more  ftriking  proofs  of  the  truth  of  this  obfer- 
vation.  And  I  know  nothing  which  contributes 
more  to  the  beauty  and  harmony  of  the  univerfe, 
or  affords  a  more  admirable  difplay  of  the  wifdom 
of  its  great  Author,  than  the  order  and  uniformity 
with  v/hich  thefe  fucceflive  changes  are  carried  on, 
amongft  the  different  clafles  of  beings. 

(f)  Medical  Obfervations,  vol.  Ill,  p.  290. 

From 
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From  the  refearches  of  anatomifts  into  the 
ftrufture  of  the  human  body,  it  is  evident  that 
our  machine,  in  infancy,  is  comparatively  imper- 
fect j  that  its  parts  are  difproportionate ;  and  its 
organs  incapable  of  thofe  functions,  which  they 
are  deftined  in  future  life  to  perform.  The  head 
o£a  new_-born  child,  bears  a  much  larger  pro- 
portion_to  the  bulk  of  Jiis_  body,  than  that  ofan 
adult ;  the  former  being  as  one  to  three^the  latter 
only  as  one  to  eight.  And  this,  joined  to  the  re- 
markable laxity  of  the  fibres  in  infancy,  is  the 
reafon  perhaps  of  the  exceffive  irritability  with 
which  tfce  body  is  then  endued,  and  which  lays  a 
foundation  for  numerous  difeafes.  The  liver 
and  pancreas  are  fo  immenfely  diftended,  as  to 
fill  up  almoft  the  whole  cavity  of  the  abdomen ; 
and  the  copioufnefs  of  their  fecretions  is  equal  to 
their  bulk.  The  bile,  cyftic  and  hepatic,  is  almoft 
infipid,  and  fo  inert  diat  it  is  incapable  either  of 
promoting  digeftion,  or  of  neutralizing  thofe  aci- 
dities, which  the  weaknefs  of  the  ftomachs,  and 
the  acefcency  of  the  food  of  infants,  generate  in 
the  prima  via.  Hence,  probably,  arife  the  cru- 
dities, flatulency,  gripes,  aphthse,  and  convulfions, 
to  which  children,  at  that  tender  age,  are  pecu- 
liarly expoled.  The  heart,  with  relpeft  to  the 
vafcular  fyftem,  is  both  ftronger  and  more  bulky 

in 
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in  infancy,  than  in  after  life,  (g)    By  this  means 
the  blood  is  propelled  with  greater  force  j  and  as 
the  arteries,  at  that  period,  have  lefs  firmnefs  and 
denfity  than  the  veins,  as  appears  by  Sir  Clifton" 
Wintringham's  experiments,  they  are  then  more 
yielding  and  diftenfile.    And  both  thefe  Caufes 
equally  conlpire  to  promote  and  quicken  the 
growth  of  the  young  animal.    But  wife  and  ne- 
ceflary  as  this  provifion  of  nature  is,  it  unavoid- 
ably expofes  the  infant  to  all  the  dangers  which 
arife  from  a  plethora,  and  muft  be  confidered 
as  a  prefent  imperfection,  however  well  adapted 
it  may  be  to  thofe  progreflive  changes,  which 
advance  him  from  childhood  fo  maturity.  For, 
by  degrees,  the  heart  abates  of  its  proportional 
force,    and  the  arteries  acquire  their  greateft 
amplitude.    At  this  period,  the  moving  powers 
of  the  machine  are  equally  balanced,  and  the 
body  feems  to  enjoy,  for  a  while,  a  ftate  of  reft. 

(g)  By  the  curious  tables  of  Dr.  Bryan  Robinson, 
it  appears,  that  the  weight  of  the  heart,  with  refpeft  to 
the  weight  of  the  body,  is  greater  in  a  child  than  in  a 
man,  in  the  proportion  of  three  to  two  :  that  the  quan- 
tity of  blood,  which  flows  though  the  heart  in  a  given 
time,  is  greater  in  a  child  than  in  grown  bodies,  in 
the  proportion  of  twenty  to  feven,  which  is  the  pro- 
portion of  their  pulfes  in  a  minute  :  and  that  the  velo^ 
city  of  the  blood  is  greater  in  a  child  than  a  ir^n,  in  the 
proportion  of  eighty  to  fever. 

Vol.  I.  R  But 


242       ON  INOCULATION. 

But  the  delicate  equilibrium  cannot  long  be  main- 
tained :  The  heart  grows  feeble  and  languid ; 
the  arteries  gradually  contract  themfelves ;  a  ve- 
nous plenitude  enfues  ;  and  old  age  clofes  the 
fcene. 

But  analogy  may  deceive  us,  and  the  obfer- 
vations  of  anatomifts  may  be  doubtful ;  experi- 
ence however  carries  conviction  along  with  it, 
and  inconteftibly  demonftrates,  that  the  human 
body,  contrary  to  the  affertion  of  Dr.  Maty,  is 
molt  imperfect  in  the  firft  period  after  nativity. 
For  it  is  univerfally  acknowledged,  that  infancy 
is  liable  to  a  much  greater  variety  of  maladies, 
than  any  other  ftage  of  life.  This  can  arife  only 
from  the  extreme  delicacy  of  the  ftructure,  and 
difproportion  of  the  parts  of  new-born  children  ; 
and  both  the  caufe  and  effect,  in  this  inftance, 
are  marks  of  frailty  and  imperfection. 

"  Convulsions  in  young  babes,  fays  Dr. 
"  Maty,  feem  to  be  not  fo  much  a  difeafe, 
"  as  an  indication  of  fome  diforder  in  the 
«  bowels,  or  the  effort  of  nature  to  expel  fome 
"  enemy  (h)"  The  obfervation  is,  in  general, 
juft ;  for  I  believe  the  true  idiopathic  convulfions 
happen  very  rarely.  But  though  forriewhat  lefs 
alarming  on  this  account,  thefe  fits  are  always 
attended,  in  fuch  feeble  and  delicate  fubjeds, 

{h)  Medical  Obfervations,  vol.  III.  p.  29Z. 
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with  imminent  danger.  Many,  it  is  well  knownj 
have  expired  under  them ;  whilft  others,  who 
have  ftruggled  through  with  great  difficulty, 
have  been  fo  debilitated,  and  their  faculties  fo 
impaired,  that  the  effects  have  been  perceptible 
during  the  remaining  part  pf  their  lives  ( i).  The 
convulfions  about  the  time  of  the  eruption,  and 
iii'jliding  of  the  inoculated  fmall-pox,  fays  Dr. 
Monro,  are  the  moft  frequent  bad  fymptom  in  - 
this  difeafe ;  and  by  them  more  of  thofe,  in  the 
column  of  dead,  loft  their  lives,  than  by  any 
other  caulef£ ). 

ct  That  dilpofition  in  the  inteftinal  tube  to 
"  excoriate,  which   ariles  from  the  too  great 
"  acefcency  of  milk  or  vegetable  aliments,  is 
ff  eafily  corrected  by  magnefia,  lime  water,  oil, 
"  and  by  fmall  quantities  of  broth  or  other  ani- 
fC  mal  foodf/J."     The   remedies,  which  Dr. 
Maty  hath  here  pointed  out,  are  very  judicious 
and  proper;  but  their  effects  are  much  more 
uncertain,  than  he  leems  to  apprehend.  The 
ailments  of  children  are  generally  veiy  compli- 
c  a  Bed    and  the  indications  of  cure  are  often  ob- 
fcure  and  doubtful.    In  their  irritable  bodies, 
one  fymptom  frequendy  brings  on  a  variety  of 

(i)  Dimsdale  on  Inoculation. 

(k)  Monro's  Account  of  Inoculation  in  Scotland,  p.  25, 
(I)  Medical  Obfervations,  vol.  III.  p,  293. 
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others,  fometimes  connected  with  the  original 
one  j  at  other  times,  to  all  appearance,  totally 
difllmilar.  And  thefe  fymptoms  of  fymptoms, 
as  they  are  termed,  do  not  always  ceafe,  when 
the  caufe,  which  firft  produced  them,  is  removed. 
This  every  phyfician  experiences,  who  is  con- 
verfant  with  the  difeafes  of  infants ;  and  it  necef- 
farily  occafions,  in  his  treatment  of  them,  fome- 
degree  of  difficulty  and  confufion. 

From  the  lifts  of  Dr.  Jurin,  and  Dr.  Scheuch- 
zer,  Dr.  Maty  finds  that  nine  out  of  two  hun- 
dred and  feventy-three,  i.  e.  one  out  of  thirty, 
inoculated  under  five  years  of  age,  died  between 
the  years  1721,  and  1728.  But  if  the  doctor 
had  confined  himfelf,  as  he  ought  to  have  done, 
to  the  lift  of  thofe  who  died  by  inoculation  under 
one  year  old,  he  would  have  found  the  propor- 
tion to  be  vaftly  greater,  viz.  no  lefs  than  one  in 
twelve.  But  as  even  one  in  thirty  is  a  great  mor- 
tality, and  as  the  operation  in  grown  people, 
during  that 'period,  appears  to  have  carried  off 
only  one  in  fifty;  Dr.  M.  endeavours  to  ob- 
viate this  objeftion,  in  the  following  manner  : 
«  As  fo  many  more  children,  under  five  years, 
«  die  of  different  diforders,  than  at  any  odier 
«  age,  it  is  more  than  probable  that  feveral,  per- 
«haps  moft  of  thefe  nine  would  have  died, 
"  though  diey  had  not  been  inoculated  (mj  " 

(m)  Medical  Obfervatioas,  vol.  III.  p.  295-  „ 
'  '  But 
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But  though  the  Doftor  has  given  fome  good 
reafons  for  prefuming  upon  this  probability,  I 
would  aflc  him,  wherein  confifts  the  juftice  or  pro- 
priety of  ingrafting  the  fmall-pox,  at  a  period  when, 
from  the  inftances  he  himfelf  adduces,  the  rifque 
appears  to  be  fp  great  of  other  dangerous,  and 
fatal  diftempers  acceding  to  it  ?  For  nightly  as 
this  artificial  difeafe  is  now  regarded,  it  is  of 
itfelf  Efficient  for  the  powers  of  nature  to  tog- 
gle with,  in  early  infancy. 

...  The  fecond  part  of  Dr.  Maty's  Effay  difplays 
the  political  advantages,  which  would  accrue  from 
the  early  inoculation  of  infants.    But  if  it  be  evi- 
dent, from  what  has  been  advanced,  that  the  prac- 
tice he  recommends,  is  prejudicial  to  individuals, 
it  will  require  no  arguments  to  prove  that  it  muft 
be  equally  fo  to  the  public.    The  abfurd  cuftom 
of  feparating,  in  the  bills  of  mortality,  the  ages 
of  thofe  who  die,  from  the  difeafes  by  which  they 
are  carried  off,  renders  it  impofiible  to  afcertain, 
with  precifion,  the  rifle  of  the  natural  fmall- 
pox,  which  is  incurred  by  delaying  inoculation. 
But  from  my  own  experience,  as  well  as  from 
the  obfervations  of  the  moft  intelligent  of  my 
medical   friends,  I  mould  conclude  this  rifle 
to  be  very  trifling;  and  that  the  fmall-pox  is 
a  diftemper  to  which  children,  in  the  firft  period 
of  life,  are  rarely  liable.    For,  at  diat  tender  age, 
they  are  neither  in  the  way  of  infection,  nor 

R  3  are 


246        ON  INOCULATION. 

are  they  much  difpofed  to  receive  it.  Dr.  Monro 
informs  us,  that  of  twelve  infants,  inoculated 
within  a  fortnight  after  their  birth,  not  one  had 
the  variolous  eruption  (n ). 

To  conclude :  Though  infants  are  lefs  proper 
fubje&s  for  receiving  the  fmall-pox  by  ingraft- 
.ment,  than  children  a  little  further  advanced  in 
life,  yet  it  muft  be  confeffed,  that  fuch  circum- 
ftances  may  occur,  as  to  render  the  inoculation 
of  them  highly  expedient  and  advifable.  In 
fuch  cafes  however,  I  think  the  age  of  two' or 
three  months  is  preferable  to  the  period  which 
Dr.  Maty  recommends.     For  it  will  then  be 
too  early  to  apprehend  any  difturbance  from  den- 
tition ;  and  yet  the  child  will  have  furmounted 
fome  of  the  difeafes,  peculiar  to  the  firft  ftage 
of  its  exiftence.     The  chylopoietic  organs  will 
alfo,  by  that  time,  have  been  fo  ftrengthened  by 
exercife  and  habit,  as  to  difcharge  their  functions 
with  fome  degree  of  regularity.    But  the  fitteft 
feafon  for  inoculation  feems  to  be,  between  the 
age  of  two  and  four  years,  in  healthy  children,  and 
of  three  and  fix  in  thofe  who  are  extremely  tender 
and  delicate.     The  powers  of  nature  are  then 
fufficiently   vigorous ;   perfpiration  is  free  and 
copious  ;  the  irritability  of  the  body  is  greatly 
diminifhed     the  vifcera  are  found  and  unob- 

(n)  Monro  on  Inoculation,  p.  25. 
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ilrufted ;  the  mind,  though  active  and  lively,  is 
not  dilturbed  by  violent  emotions ;  the  teguments 
are  properly  extenuated  5  and  the  fibres  are  neither 
too  tenfe,  nor  too  lax,  for  the  variolous  eruption. 
To  thefe  important  advantages  may  be  added, 
that,  at  this  age,  the  child  is  both  a  proper  fubjeft 
for  preparatory  medicines,  and  for  fuch  as  may 
be  deemed  neceffary  during  the  courfe  of  the 
diftemper.    It  is  no  wonder  therefore,  that  the 
practice  of  inoculation  is  attended  with  moft  fuc- 
cefs  at  this  period.    And  it  is  ferioufly  to  be 
lamented,  that  the  precious  opportunity  mould 
ever  be  neglected. 
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'^HE  Angina  Maligna  is,  for  the  moft 


J.    part,  fo  rapid  in  its  progrefs,  that  it  requires 
all  the  affiftance  of  art  to  counteract  its  malignity, 
and  to  prevent  its  fatal  termination :  And  when 
children  are  attacked  with  it,  we  are  often  reduced 
to  the  moft  diftreffing  perplexity,  from  the  diffi- 
culty of  perfuading,  or  the  danger  and  impoffi- 
bility  of  forcing  them  to  ufe  thofe  means  which 
are  neceffary  for  their  relief.     It  has  been  my 
misfortune  lately  to  attend  feveral  liich  froward 
patients,  whofe  cafes,  independent  of  their  per- 
yerfenefs,  afforded  the  moft  unfavourable  prog- 
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jioftics,  and  obliged  me  to  depend  entirely  on 
external  applications.  The  following  method  of 
cure  I  have  hitherto  fuccefsfully  purfued. 

A  plaster,  compofed  of  Emplajt.  Stomach,  or 
Emplajt.  e  Cymino  p.  ij.  Emp.  Vefic.  p.  j.  Campb. 
S.  V.  R.  frit,  sjfs,  is  directed  to  be  applied  to 
the  nape  of  the  neck,  and  a  cataplafm  of  Cort. 
Peruv.  &f  Flor.  Chamcem.  boiled  in  vinegar,  with 
the  addition  of  two  drachms  of  camphor,  to 
be  laid  acrofs  the  throat,  and  renewed  every  four 
hours.  Sometimes,  inftead  of  this  cataplafm, 
a  flannel,  moiftened  with  equal  parts  of  campho- 
rated ipirit  of  wine  and  vinegar,  is  recommended, 
which  is  highly  refrelfring  and  grateful  to  the 
patient. 

A  pediluvium,  confifting  of  the  above-men- 
tioned ingredients,  viz.  bark  and  chamomile 
flowers,  boiled  in  vinegar  and  water,  is  prefcribed 
to  be  ufed  three  or  four  times  in  a  day.  When 
the  weaknefs  of  the  patient  renders  him  unable 
to  fit  with  his  feet  in  the  bath,  cloths,  lightly 
wrung  out  of  the  decoction,  are  ordered  to  be 
wrapped  round  his  legs  and  thighs. 

To  medicate  the  air,  both  for  the  benefit  of 
the  patient  and  of  his  attendants,  fuch  a  com- 
pofition  as  Dr.  Huxham  recommends,  viz. 
chamomile  flowers,  rofemary,  and  myrrh,  with 
vinegar,  is  advifed  to  be  kept  boiling  over  the 
lamp  of  a  tea-ketde,  fo  that  the  vapour,  which 

is 
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is  by  no  means  difagreeable,  may  be  diffmed 
through  the  room ;  and  the  lamp  is  fometimes 
placed  near  the  bedfide  of  the  fick  perfon,  that  he 
may  infpire  the  antifeptic  fteams  more  copioufly. 

My  reafon  for  prefcribing  a  bliftering  platter, 
under  the  form  above  directed,  is  becaufe  I  have 
found  by  experience,  that  the  fkin,  in  this  dif- 
order,  is  very  eafily  inflamed  and  veficated ;  and 
that  a  fufliciently  copious  difcharge  of  ferum  is 
procured  by  this  compofition,  which  at  the  fame 
time  coincides  with  the  general  indication  of  cor- 
recting putridity.  And  I  muft  here  take  leave 
to  remark,  that  early  bliftering,  in  the  angina 
maligna,  has  a  peculiarly  good  effect  though  I  am 
no  advocate  in  general  for  the  application  of 
veficatories,  in  the  beginning  of  fevers. 

The  cataplafm  feems  to  me  to  anfwer  feveral 
ufeful  purpofes :  It  tends  to  foften  and  relax  the 
glands  of  the  neck,  which  are  often  tumefied  in 
this  diforder ;  it  continually  exhales  an  antifeptic 
vapour,  which  is  drawn  into  the  mouth  and 
fauces,  at  every  infpi  ration ;  and  no  inconfiderable 
portion  of  it  is  carried  into  the  fyftem,  by  abforp- 
tion.  And  it  appears  not  improbable,  from  the 
common  methods  of  preventing  putrefaction  in 
animal  flefli,  that  fome  part  of  it  may  pafs  to  the 
feat  of  the  difeafe,  by  penetrating  through  the 
interftices  of  the  mufcular  fibres,  when  the  cellular 
membrane  is  not  loaded  with  fat. 

The 
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The  ufe  of  the  pediluvium,  in  eveiy  fpecies  of 
fever,  is  acknowledged  to  be  highly  ferviceable, 
and  is  peculiarly  fo  in  this  diforder,  in  which 
the  flcin  is  hot  and  dry,  and  the  efflorefcence  on 
the  furface  of  the  body  apt  to  difappear,  from  the 
flighted  caufes,  producing  an  aggravation  of  all 
the  fymptoms.  Befides  its  relaxing  and  antif- 
paimodic  effects,  it  tends  to  bring  on  a  fwelling 
of  the  feet,  which  I  have  fometimes  obferved 
to  be  fo  beneficial  to  the  patient,  as  almoft  in- 
clined me  to  think  it  a  critical  derivation.  By 
the  addition  of  bark,  chamomile  flowers,  and 
vinegar,  the  pediluvium  is  rendered  powerfully 
antifeptic,  without  -  any  diminution  of  its  other 
effects.  An  ingenious  writer  has  propofed  a 
method  of  conveying  a  very  large  portion  of  nitre 
into  the  body,  as  a  corrector  of  putrefaction  -3  but 
in  the  fore  throat,  and  every  putrid  difeafe,  could 
fuch  a  quantity  be  introduced  into  the  courfe  of 
the  circulation,  it  would  probably  difappoint  our 
expectations,  and  by  weakening  the  vis  vite 
increafe  the  feptic  ferment. 

These  means,  affiduoufly  purfued,  have  hitherto 
fucceeded  to  my  wiflies,  though  I  fliould  not 
chufe  to  truft  to  them  alone,  when  other  remedies 
could  be  employed.  However  fuch  is  my  con- 
fidence in  their  efficacy,  that  I  would  never  fail  to 
recommend  them,  along  with  frequent  gargling, 
and  the  internal  ufe  of  the  cortex,  wine,  &c. 

An 
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An  eminent  practitioner  has  very  judicioufty 
recommended,  in  the  firft  ftage  of  the  diforder, 
the  wafhing  of  the  ftomach  with  a  gende  emetic. 
This  advice  I  have  generally  purfued,  and  have 
always  obferved,  that  it  mitigated  the  violence  of 
the  fymptoms,  and,  in  fome  inftances,  has  entirely 
removed  the  difeafe.  The  efficacy  of  emetics,  in 
this  diftemper,  is  not  to  be  afcribed  folely  to  the 
evacuation,  which  they  produce,  of  the  contents 
of  the  ftomach,  but  to  their  unloading  the  glands 
of  the  throat,  promoting  an  equal  circulation,  and 
increasing  perforation. 

I  do  not  recollect  that  any  authors  have  taken 
notice  of  a  fymptom,  which  has  not  unfrequently 
attended  the  fore  throat,  as  it  has  appeared  in 
this  neighbourhood  j  I  mean  a  very  foetid,  ichorous 
difcharge  from  the  ears.  In  the  beginning  of 
the  prefent  fummer,  (1770)  this  fymptom  occur- 
red only  in  the  worft  cafes,  and  fuch  as  generally 
proved  fatal :  I  have  lately  obferved  it  feveral 
times  when  the  patient  has  recovered ;  but  in- 
durated parotids,  and  deafnefs  have  enfued. 

I  have  met  with  cafes,  in  which  all  the 
fymptoms  of  the  angina  maligna  have  appeared, 
excepting  the  ulcers  of  the  throat:  Nor  could 
there  be  any  doubt  concerning  the  nature  of  the 
difeafe,  as  the  patients  had  been  expofed  to  the 
infection  of  it  Thefe  inftances,  I  apprehend, 
jnconteftibly  prove  the  ulcerous  fore  throat  to  be  a 

diftemper 
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diftemper  of  the  whole  habit,  and  not  almoft 
entirely  a  local  affection,  as  may  be  inferred  to  be 
the  opinion  of  a  very  learned  and  eminent  phy- 
fician,  (whofe  writings  contain  a  treafure  of  medi- 
cal knowledge,)  from  his  laying  the  chief  ftrejs 

of  the  cure  on  gargling. 

Though  we  mould  be  cautious  in  the  ufe  of  the 
vegetable  acids,  on  account  of  their  tendency  to 
renew  or  increafe  the  diarrhcea,  yet  the  mineral 
acids  are  not  liable  to  this  objection,  and  I  think 
may  be  adminiftered  with  great  advantage.  I  fre- 
quently direct  the  dulcified  fpirit  of  nitre  to  be 
given  freely,  in  an  infufion  of  red  rofe  leaves, 
mixed  with  port  wine.  It  is  cordial,  antifeptic, 
and  gendy  diaphoretic,  and  thus  anfwers  feveral 
very  important  indications. 
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PREFACE. 

'  I  ^  H  E  great  Lord  Verulam  recom- 
JL  mends  the  collection  and  collation 
of  facts,  obfervations,  and  experiments, 
as  the  ben:  method  of  promoting  the  im- 
provement of  phytic ;  and  experience  hath 
fully  evinced  the  utility  of  fuch  a  plan. 
In  this  way,  I  am  ambitious  of  contri- 
buting my  mite  to  the  general  flock  of  me- 
dical knowledgc^'and.fhall  think  myfelf 
happy,  if  I  can  thus  render  the  purfuit  of 
my  own  inftruction  and  amufement,  fub- 
fervient  to  the  interefts  of  my  profeffion, 
and  to  the  general  good  of  mankind. 

The  Obfervations  on  the  Columbo- 
root  have  been  read  at  the  College  of  Phy- 
ficians,  and  before  the  Royal  Society  -}  and 
have  been  communicated  to  a  confiderable 
number  of  my  friends  and  correfpondents, 
Vol.  I.  S  t© 
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to  fome  of  whom  this  remedy  was  un- 
known, and  by  others  applied  only  to  the 
cure  of  the  cholera  morbus.  During  the 
courfe  of  the  laft  year  (1772)  I  have  had  the 
fatisfaclion  of  receiving  from  them  the 
ftrongeft  teftimonies  of  its  efficacy,  in  a 
variety  of  diforders.  What  I  have  ad- 
vanced, therefore,  in  its  favour,  may 
be  regarded,  not  as  the  conclufions  of  an 
individual,  partial  to  a  favourite  remedy, 
but  as  facts  fupported  by  the  experience 
of  many  learned  and  ingenious  phyncians. 

The  difTertation  on  the  Orchis  root 
has  been  honoured,  by  Dr.  Hunter  of 
York,  with  a  place  in  the  Georgical 
ElTays,  a  ufeful  and  entertaining  work 
on  the  fubject  of  agriculture.  But  as 
it  contains  fome  experiments  and  obfer- 
vations  on  the  medicinal  qualities,  as  well 
as  on  the  culture  and  preparation  of  this 
root,  it  is  here  reprinted,  with  a  few 
corrections  and  additions. 

The  papers  on  factitious  air  form 
a  part  of  an  experimental  inquiry  into  this 
interefting  and  curious  branch  of  phyfics, 

in 


PREFACE.  259 

in  which  the  friendfhip,  and  too  favour- 
able opinion  of  Dr.  Prieftley  firlt  engaged 
me,  in  concert  with  himfelf.  But  this 
learned  philofopher,  who  poffeiTes  a  hap- 
pier genius,  more  leifure,  and  better 
health  than  I  am  bleft  with,-  has  carried 
his  refearches  far  beyond  the  limits  of 
mine ;  and  his  pleafing  and  wonderful 
difcoveries,  in  thefe  almoft  tracklefs  regi- 
ons of  fcience,  will  reflecT:  the  higher!: 
honour  on  his  induftry  and  abilities. 

To  thefe  Experimental  Effays,  I  have 
annexed   a  few  felect  histories  of 
diseases,    agreeably  to  the  plan  of 
Lord   Bacon,    who    adviles  phyficians 
"  to  revive    the    Hippocratic  method 
"  of  compofing  narratives   of  particu- 
' '  lar  cafes,  in  which  the  nature  of  the 
"  difeafe,  the  manner  of  treating  it,  and 
"the  confequences  are  to  be  fpecified; 
f*  to  attempt  the  cure  of  thofe  difeafes, 
"  which  have  been  too  boldly  pronounced 
"  incurable;  and  to  extend  their  inquiries 
"  into  the  powers  of  particular  medicines, 
"  in  the  cure  of  particular  diforders/^." 

(a)  De  Augment,  fcient.  L.  IV.  cap.  2. 
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The  proposals,  for  eftablifhing  more 
accurate  and  comprehenfive  bills  of 
mortality,  were  fuggefted  by  the 
perufal  of  a  Treatife  on  Reverlionary  Pay- 
ments, lately  publifhed  by  my  friend  Dr. 
Price  i  who  employs  his  great  mathema- 
tical knowledge,  not  in  idle  fpeculation, 
or  in  the  folution  of  amufing  problems, 
but  in  difquiiitions  at  once  curious,  in- 
ftrudbive,  and  of  the  higheft  importance  to 
the  interefts  of  mankind.  The  Plan  has 
been  honoured  with  his  approbation,  and 
is  likely  to  be  carried  into  execution 
at  Manchefter. 

✓ 

I  cannot  take  my  leave  of  the  candid 
reader,  without  intimating  that,  though 
the  experiments  contained  in  thefe  meets 
were  made  with  great  care,  and  are  related 
with  the  ftridteft  fidelity,  I  am  fennble 
many  inaccuracies  may  have  efcaped  me ; 
which  thofe  will  mod  readily  excufe,  who 
have  experienced  the  difficulties  incident 
to  fuch  refearches.  The  philofopher  has 
frequent  occafion  to  lament"  both  the 
fallacy  of  his   fenfes,   and  the  limited 

powers 
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powers  of  his  underftanding.  "  You  will 
««  wonder,"  fays  Mr.  Boyle,  in  the  preface 
to  his  Philofophical  E  flays,  "  that  I 
"  mould  ufe  fo  often  perhaps,  it  feems, 
"  'tis  not  improbable,  words  which  argue 
"  a  diffidence  of  the  truth  of  the  opinions 
"  I  incline  to.  But  I  have  hitherto  not 
"  unfrequently  found  that  what  pleafed 
"  me  for  a  while,  was  foon  after  difgraced 
"  by  fome  further,  or  new  experiment." 
Such  is  the  imperfection  of  human  know- 
ledge, even  when  derived  from  evidence, 
which  is  ufually  regarded  as  the  molt 
clear,  and  inconteftible.  And  fo  true  is 
the  fentiment  of  the  comic  poet, 

Nunquam  quifquam  ita  bene fubducla  ratione  advitam  fu'tt, 
$)uia  res,  atas,  ufus,  femper  aliquid  apportet  novi, 
Aliquid  admoneat,  ut  ilia,  quee  te  fcire  credas,  nefcias  j 
Et,  qua  tibi  putaris  prima,  in  experiundo  repudies. 

Terent. 

Manchester, 
Jan.  1,  1773. 
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OBSERVATIONS  and  EXPERIMENTS 

ON  THE 

COLUMBO-ROOT. 

_  .  .  -  -  Symbolum  aliquid,  utcuuque  exiguum,  in  commune 
mediants  ararium  contribuerem. 

Sydenham. 

THE  Columbo-root,  though  a  medicine  of 
confiderable  efficacy,  is  not  yet  generally 
known  in  practice.  Books,  lb  far  as  my 
reading  extends,  are.  filent  about  it  3  and  I  have 
not  hitherto  been  able  to  obtain  any  fatis- 
factory  information  concerning  its  Natural  Hif- 
tory.  The  celebrated  Linnseus  is  unacquainted 
with  it.  Dr.  Watfon  made  particular  inquiry 
concerning  it  of  an  Eaft-India  Governor,  and 
alfo  of  Mr.  Loten,  who  was  feveral  years  Gover- 
nor of  Ceylon.  Thefe  Gentlemen  informed  him 
only  that  the  root  was  brought  to  Ceylon,  and 
to  our  fettlements,  where  it  is  called,  in  the  Por- 
tuguefe  language,  Rajis  de  Mozambique.  Dr. 
Hope,  Profeflbr  of  Botany  at  Edinburgh,  has 
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tranfmitted  to  me  the  following  account,  which 
he  received  from  Dr.  Rainey,  a  Phyfician  who 
refided  a  long  time  in  the  Eaft-Indies.  The 
Columbo-root  grew  originally  on  the  continent  of 
Afia,  and  was  thence  transplanted  to  Columbo, 
a  town  in  Ceylon,  which  now  gives  name  to  it, 
and  fupplies  all  India  with  it.  The  inhabitants  of 
thefe  countries  have  for  a  long  time  ufed  it,  in 
diforders  of  the  ftomach  and  bowels.  They 
carry  it  about  with  them,  and  take  it  fliced  or 
fcraped,  in  Madeira  wine. 

The  Columbo-root  comes  to  us  in  circular 
pieces,    from   half  an   inch   to   three  inches 
in  diameter  -s   and  divided  into  frufta,  which 
meafure,   in  length,  from  two  inches  to  one 
quarter  of  an  inch.    The  fides  are  covered  with 
a  thick,  corrugated  bark,  of  a  dark  brown  hue 
on  its  external  coat,  but  internally  of  a  light 
yellow    colour.    The  furfaces  of  the  tranfverfe 
feftions  appear  very  unequal,  higheft  at  the  edges, 
and  forming  a  concavity  towards  the  centre. 
On  feparating  this  furface,  the  root  is  evidently 
feen  to  confiil  of  three  lamina,  viz.  the  cortical, 
which  in  the  larger  roots  is  a  quarter  of  an  inch 
thick ;  the  ligneous,  about  half  an  inch  ;  and  the 
medullary,  which  forms  the  center,  and  is  near 
an  inch  in  diameter.    The  laft  is  much  fofter 
than  the  other  parts,  and  when  chewed  ieems 
very  mucilaginous:   A  number  of  fmall  fibres 

run 
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run  longitudinally  through  it,  and  appear  on  the 
iurface.  The  cortical  and  ligneous  parts  are 
divided  by  a  circular  black  line.  All  the  thicker 
pieces  have  fmall  holes  drilled  through  them, 
for  the  convenience  of  drying. 

This  root  has  an  aromatic  fmell;  but  is  dif- 
agreeably  bitter,  and  flightly  pungent  to  the  tafte, 
fomewhat  refembling  muftard-feed,  when  it  has 
loft,  by  long  keeping,  part  of  its  effential  oil.  Yet 
though  ungrateful  to  the  tafte,  when  received 
into  die  ftomach  it  appears  to  be  corroborant, 
analeptic,  fedativs,  and  powerfully  antiemetic. 

In  the  cholera  morbus  it  alleviates  the  vio- 
lent tormina,  checks  the  purging  and  vomiting, 
corrects  the  putrid  tendency  of  the  bile,  quiets 
the  inordinate  motions  of  the  bowels,  and  fpeedily 
recruits  the  exhaufted  ftrength  of  the  patient.  Mr. 
Johnfon  of  Chefter,  a  furgeon  of  eminence, 
who  ferved  ten  years  on  board  one  of  his  Ma- 
jefty's  fhips  in  the  Eaft-Indies,  and  in  1756  had 
the  care  of  an  hofpital-fhip,  gave  the  Columbo- 
root  in  that  climate  to  a  great  number  of  patients, 
often  twenty  in  a  day,  attacked  with  this  difeafe. 
He  feldom  employed  any  means  to  promote  the 
difcharge  of  bile,  or  to  cleanfe  the  ftomach  and 
bowels,  previous  to  its  exhibition:  And  he  ge- 
nerally found  that  it  foon  flopped  the  vomiting, 
which  was  the  molt  fatal  fymptom,  and  that  the 
purging,   and   remaining   complaints,  quickly 

yielded 
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yielded  to  the  fame  remedy.  The  mortality  on  board 
his  fnip,  after  he  ufed  this  medicine,  was  re- 
markably lefs  than  in  the  other  (hips  of  the  fame 
fleet;  and  this  difference  he  attributes  entirely 
to  the  good  effects  of  the  Columbo-root,  in  this 
fatal  diforder.  The  dofe  he  gave  was  from  half 
a  drachm  to  two  drachms  of  the  powder,  every 
three  or  four  hours,  more  or  lefs  according  to 
the  urgency  of  the  fymptoms. 

Though  Columbo-root  does  not  feem  to  poffefs 
much,  if  any  degree  of  aftringency,  yet  I  have 
often  obferved  very  falutary  effects  from  its  ufe, 
in  diarrhoeas,  and  even  in  the  dysentery.  In 
the  firft  fcage  of  thefe  diforders,  when  aftringents 
would  be  hurtful,  this  root  may  be  prefcribed 
with  fafety  and  advantage,  for  by  its  antifpafmodic 
powers,  it  corrects  the  irregular  action  of  the 
-prima  via.  But  as  a  cordial,  tonic,  and  antifeptic 
remedy,  it  anfwers  better  when  given  towards 
their  decline. 

I  have  more  than  once  experienced  its  efficacy 
in  the  vomitings  which  attend  the  bilious  colic  ; 
and  in  fuch  cafes  where  an  emetic  is  thought 
neceffary,  after  adminiftering  a  fmall  dofe  of  ipe- 
cacuan,  the  ftomach  may  be  warned  with  an 
infufion  of  Columbo-root.  This  will  anfwer  the 
purpofes  of  an  evacuant,- as  well  as  chamomile 
tea,  and  will  tend  to  prevent  thofe  violent  and 
convulfive  Teachings  which,  in  irritable  habits, 

abounding 


ON  THE  COLUMBO-ROOT.  267 

abounding  with  bile,  are  ibmetimes  excited  by  the 
mildeft  emetic.  The  efficacy  of  ipecacuan  in 
the  colic,  given  in  fmall  dofes,  is  well  known ; 
and  perhaps  its  operation  as  an  antiipaimodic 
may,  in  fome  meafure,  depend  on  the  naufea  which 
it  produces.  But  unfortunately  it  often  occafions 
very  fevere  ficknefs  and  vomiting,  and  thus  ag- 
gravates the  diforder,  by  inducing  a  new  and 
moft  diftrefling  fymptom.  Perhaps  (for  I  fpeak 
not  from  experience)  if  it  were  combined  with 
fome  grateful  aromatic,  and  adminiftered  in  an 
infufion  of  Columbo,  prepared  with  mint  water, 
this  troublefome  effect  might  be  obviated. 

In  bilious  fevers,  fifteen  or  twenty  grains 
of  this  root,  with  an  equal  or  double  quantity  of 
vitriolated  tartar,  given  every  four,  five,  or  fix 
hours,  produce  very  beneficial  effects.  The 
neutral  fait  abates  the  febrile  heat,  allays  thirrt, 
and  brings  on  a  gentle  falutary  diarrhcea;  whilft 
the  Columbo-root  fupports  the  ftrength  of  the 
patient,  obviates  the  naufea  and  ficknefs  to  which 
he  is  fo  much  difpofed,  and  powerfully  checks  the 
feptic  ferment  in  the  prima  via.  When  the  belly 
is  fufBciently  foluble,  an  infufion  of  it  may  be 
directed,  in  conjunction  with  the  dulcified  Elixir 
of  Vitriol  (a).     Is  it  not  probable,  that  the 

Columbo 

(a)  Dr.Haygarth,  i  very  ingenious  phyfician  at 
Chefter,  has  lately,  by  my  recommendation,  made  trial  of 

the 
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Columbo-root  may  be  highly  ferviceable  in  the 
malignant,  yellow  fever  of  the  Weft- Indies  ? 
This  fever  is  always  attended  with  great  ficknefs, 
violent  teachings,  and  a  copious  difcharge  of  bile. 

the  Columbo-root,  in  a  fever  of  the  bilious  kind,  which 
has  been  epidemic  at  Namptwich,  and  in  other  parts  of 
Chefhire  ;  and  he  has  favoured  me  with  the  following 
account  of  his  fuccefs.  "  After  the  prima  'via  have 
**  been  fufficiently  unloaded  of  their  bilious,  and  other 
"  putrefcent  contents,  I  find  the  Columbo-root  a  moft 
"  ufeful  remedy,  in  allaying  the  naufea  and  Teachings, 
««  to  which  the  patients  are  liable.  In  this  fever, 
C(  though  the  remiffions  are  very  evident,  and  the  ac- 
*'  ceflions  generally  marked  with  chills,  and  other  fymp- 
"  toms  of  an  intermittent,  yet  the  bark  appears  to  do 
"  more  harm  than  good,  as  it  occafions  an  increafe  of 
"  feverifti  heat,  and  a  parched  tongue.  The  Columbo, 
*'  in  thefe  cafes,  feems  to  fupply  its  -place  moll  admi- 
"  rably,  by  correcting  the  bile,  reftoring  the  proper 
"  tone  of  the  ftomach,  and  of  the  whole  habit.  It  alfo 
"  prevents  relapfes,  to  which,  in  this  fever,  the  patients 
"  are  particularly  difpofed. 

*'  Such  have  been  the  good  effefts  of  the  Columbo- 
"  root  in  the  cafes  which  have  fallen  under  my  own 
"  obfervation  ;  but  a  judicious  Apothecary  informs  me, 
*'  that  he  has  often  feen  it  fail  of  fuccefs  in  this  fever, 
"  which  in  no  refpedt  feems  wonderful.  It  is  not  fup- 
"  pofed  that  Columbo  has  any  febrifuge  quality,  fimilar 
"  to  antimony,  or  Peruvian  bark.  By  correcting  the 
"  putrid  bile  it  deltroys  the  fames  which  aggravates  the 
**  fever,  and  produces  many  of  its  moft  dangerous  fymp- 
"  toms.  When  bilious  fevers  are  epidemical,  does  it 
"  not  feem  a  probable  remedy  to  prevent  the  difeafe  ?" 

The 
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The  vomiting  recurs  at  fliort  intervals,  often 
becomes  almoft  incefiant,  and  an  incredible  quan- 
tity of  bile  is  fometimes  evacuated,  in  a  few 
hours. 

Children,  during  dentition,  are  frequently 
fubjedt  to  fevere  vomitings  and  diarrhoeas.  In 
thefe  cafes  the  Columbo-root  is  an  ufeful  remedy ; 
and  I  have  feen  almoft  inftant  relief  procured 
by  it,  when  other  efficacious  medicines  had  been 
tried  in  vain.  The  more  effectually  to  correct 
the  acidities,  which  at  fuch  times  ufually  prevail, 
a  litde  chalk  or  magnefia  may  be  combined 
with  it. 

The  Columbo-root  is  extremely  beneficial  in 
2  languid  state  of  the  stomach,  attended  with 
want  of  appetite,  indigeftion,  naufea,  and  flatu- 
lence. It  may  be  given  either  in  fubftance,  with 
fome  grateful  aromatic,  or  infufed  in  Madeira 
wine,  and  during  the  ule  of  it,  gende  dofes  of 
the  tincture  of  rhubarb,  or  of  any  other  ftrengthen- 
ing  and  cordial  purgative,  ftiould  occafionally  be. 
prefcribed.  If  the  bile  appear  to  be  defective, 
a  fufficient  quantity  of  ox  gall,  carefully  evapo- 
rated to  the  confiftence  of  an  extract,  may  be 
mixed  with  the  powder  of  Columbo,  and  the  mafs 
reduced  into  pills.  In  this  manner  I  have  fre- 
quently taken  the  Columbo-root  myfelf,  and  have 
generally  found  my  appetite  increafed,  and  my 
digeftio'n  improved  by  it. 

Habitual 
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Habitual  vomiting,  when  it  proceeds  from 
a  weaknefs,  or  irritability  of  the  ftomach,  from 
an  irregular  gout,  from  acidities,  from  acrimonious 
bile,  or  an  increafed  and  depraved  fecretion  of 
the  pancreatic  juice,  is  greatly  relieved  by  the 
ufe  of  Columbo-root,  in  conjunction  with  aro- 
matics,  chalybeates,  or  the  teftaceous  powders. 
But  this  difeafe  often  arifes,  when  fuch  a  caufe  is 
leaft  fufpe&ed,  from  an  affection  of  the  kidneys. 
Under  fuch  circumftances,  demulcents,  and  gen- 
tle diuretics,  are  the  moft  fuccefsful  remedies  ; 
though  I  have  frequently  obferved  temporary 
relief  procured  by  a  light  infufion  of  this  root 
in  mint  water. 

Such  an  infufion  fucceeds  better  than  any 
other  medicine  I  have  tried,  in  the  naufea  and 
vomiting  occafioned  by  pregnancy.  But  it  is 
fometimes  neceffary  to  premife  vensefe&ion,  and 
always  expedient  to  keep  the  patient's  body  mo- 
derately open  with  magnefia. 

I  could  illuflrate  the  truth  of  thefe  obferva- 
tions,  by  a  variety  of  cafes ;  but  to  enter  into  fo 
minute  a  detail  would  be  equally  unneceflary  and 
uninterefting.  I  mail  confine  myfelf  therefore 
to  the  relation  of  a  few  hiftories,  which  exemplify 
the  peculiar,  or,  if  the  exprefllon  be  allowable, 
ipeciflc  qualities  of  the  Columbo-root. 

Case  I.  T.  H.  of  Newton-lane  near  Man- 
chefter,  in  the  month  of  Auguft  1770,  from 

expofure 
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expofure  to  cold,  when  overheated  with  hard 
labour,  was  attacked  with  a  fevere  purging  and 
vomiting,  accompanied  with  violent  pain  in  his 
itomach  and  bowels.  He  continued  in  this  mi- 
ferable  condition  twenty-four  hours  before  I  faw 
him,  and  his  ftrength  was  then  nearly  exhaufted. 
I  directed  two  fcruples  of  the  powder  of  Columbo- 
root,  to  be  given  every  three  or  four  hours  in 
pepper-mint  water.  This  remedy  afforded  almoft 
immediate  relief;  but  the  patient  returning  too 
foon  to  his  occupation,  had  a  relapfe,  and  was 
again  reftored  to  health  by  the  fame  medicine. 

Case  II.  (b)  W.  W.  Auguft  31,  1770,  had 
been  feized  with  a.  loofenefs  three  days  before, 
which  had  gradually  increafed,  and  for  the  laft 
four  hours,  been  moft  violent,  attended  with 
frequent  vomiting,  and  cramps  in  his  extremi- 
ties. He  was  directed  to  take  a  fcruple  of  the 
powder  of  Columbo  every  two  hours,  and 
had  neither  vomiting,  nor  purging  after  the  firfl 
dofe.    Nine  dofes  reftored  him  to  perfecl  health. 

CaseIII.(V JApril,i77i.Mrs.P  ,  about  the 

beginning  of  the  third  week  of  her  confinement  in 
child-bed,  began  to  complain  of  great  pain,  fullnefs, 
and  uneafmefs  in  the  bowels,  accompanied  with 
frequent  and  copious  evacuations  by  ftool.  What 
was  difcharged  had  the  colour  and  confiftence  of 

(b)  Communicated  by  Dx.  Haygarth. 

(c)  Communicated  by  Dr.  Dobfon, 

cream 
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cream.  The  pulfe  was  from  100  to  115.  The 
tongue  had  a  whitilh  fur;  and  the  Ikin  was  often 
dry  and  hot.  The  evacuations  by  ftool,  and  the 
other  fymptoms  were  always  much  more  con- 
fiderable  during  the  night,  than  in  the  day. 
Ipecacuanha  as  an  emetic,  opiates,  elixir  of 
vitriol,  and  other  cooling  reftringents,  afforded 
no  relief.  A  ftrong  infufion  of  the  Columbo- 
root  in  cinnamon  tea,  was  then  given  with  the 
defired  effect.  After  every  tea-cup  full  of  the 
infufion,  the  patient  found  herfelf  better ;  the  pain- 
ful fenfations  were  relieved,  and  the  evacuations 
diminifhed.  In  about  five  days  me  was  entirely 
cured. 

Case  IV.  R.  N.  Efq.  aged  26,  the  latter  end 
of  June  177 1,  when  the  weather  was  extremely 
hot,  was  feized  with  the  ufual  fymptoms  of  a 
fever.  An  emetic  and  gentle  cathartic  were  ad- 
miniftered,  and  faline  draughts  were  directed  to 
be  taken  at  proper  intervals.  He  perfifted  in  this 
courfe  two  or  three  days,  without  any  fenfible 
relief.  A  continual  naufea,  and  frequent  vomit- 
ings of  green  bile  now  came  on.  The  fkih  was 
hot  and  dry;  the  pulfe  beat  an  hundred  and 
twenty  ftrokes  in  a  minute ;  the  tongue  was  foul  j 
the  belly  not  fufHciently  foluble,  notwithstanding 
the  free  ule  of  ftrawberries.,  and  other  fruit  was 
enjoined ;  and  he  complained  of  great  pain  in  his 
head  and  back,  attended  with  univerfal  laffitude. 

A  clyfter 
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A  clyfter  was  immediately  injected;  and  two 
fcruples  of  vitriolated  tartar  were  given  every  four 
hours,  in  three  fpoonfuls  of  the  infufion  of  Co- 
lumbo.  The  firft  dofe  almoft  inftandy  alleviated 
the  naufea  and  ficknefs,  and  the  continuance  of 
the  fame  remedy  entirely  prevented  their  return ; 
whilfl  the  gende  diarrbaa,  produced  by  the 
neutral  fait,  mitigated  all  the  febrile  fymptoms. 
On  the  eleventh  day  he  had  two  bloody  ftools, 
and  as  his  conftitution  was  feeble  and  relaxed,  the 
Peruvian  bark,  combined  with  aftringents,  was 
adminiftered  without  delay:  The  hemorrhage 
was  foon  checked,  and  the  patient  gradually  reco- 
vered his  ufual  health  and  ftrength. 

Case  V.  June  2,  177 1.  Mr.  W.'s  fon, 
aged  two,  with  other  fymptoms  of  dentition,  had 
fevere  purging  and  vomiting,  which  continuing 
three  days,  reduced  him  to  the  loweft  degree  of 
weaknefs.  I  directed  five  grains  of  Columbo- 
root,  and  three  grains  of  pulv.  e  chel.  c.  c.  to  be 
taken  every  two  hours.  The  vomiting  was 
flopped  by  the  firft  dofe;  the  loofenefs  was  foon 
after  checked;  and  in  two  days  the  child  recovered 
his  ufual  ftrength. 

I  shall  now  proceed  to  relate  the  experiments 
which  I  have  made  on  the  Columbo-root. 

Experiment  I.    Two  drachms  of  Columbo^ 
root,  powdered,  were  infufed,  without  heat,  in  four 
ounces  of  each  of  the  following  menftrm.  1 .  Rec- 
VoL'  L  T  afied 
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tiffed  fpirit  of  wine.  i.  French  brandy.  3.  Ma- 
deira wine.  4.  White  wine.  5.  Diftilled  water. 
6.  White  wine  vinegar.  7.  Hard  fpring  water. 
After  twenty-four  hours  digeftion,  the  tinctures, 
&c.  were  filtered  through  paper,  and  equal  quan- 
tities of  each,  and  of  their  refpective  menftrua 
were  weighed  with  great  exactnefs,  and  compared 
together.  The  tincture  made  with  rectified  fpirit 
of  wine,  appeared,  by  its  tafte,  colour,  and  fu- 
perior  fpecific  gravity  to  the  fimple  fpirit,  to  be 
considerably  ftronger  than  the  reft ;  whofe  degree 
of  impregnation  feemed,  by  thefe  tefts,  to  be 
exactly  in  the  order  in  which  I  have  enumerated 
the  feveral  menftrua  employed  in  their  preparation. 
It  fhould  be  remarked,  that  the  wateiy  infufion  of 
Columbo-root  is  more  perilhable  than  that  of 
other  bitters.  In  twenty-four  hours  a  copious 
precipitation  takes  place  in  it,  and  in  two  days  it 
becomes  ropy,  and  even  mufty. 

Experiment  II.  The  addition  of  orange-peel 
renders  the  infufion  of  Columbo-root  lefs  un- 
grateful to  the  palate.  An  ounce  of  the  powdered 
root,  half  an  ounce  of  orange-peel,  two  ounces  of 
French  brandy,  and  fourteen  ounces  of  water, 
macerated  twelve  hours  without  heat,  and  dien 
filtered  through  paper,  afforded  a  lufficiently 
ftrong,  and  tolerably  pleafant  infufion. 

Experiment  III.  Twelve  ounces  of  Co- 
lumbo-root, in  grofs  powder,  were  digefted  four 

days 
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days,  in  three  pints  of  rectified  fpirit  of  wine. 
The  tincture  was  then  filtered,  and  the  refiduum 
boiled  repeatedly  in  a  fufficient  quantity  of  water, 
till  it  yielded  no  tafte  to  the  liquor.    The  decoc- 
tions, having  been  carefully  percolated,  were 
evaporated  over  a  gentle  fire,  in  the  common 
method,  till  about  three  quarts  only  remained. 
The  evaporation  was  then  continued  in  the  vapour 
bath,   and  when  nearly  finifhed,  the  tincture, 
from  which  a  part  of  the  fpirit  haol  been  previ- 
oufly  drawn  by  the  alembic,  was  gradually  added, 
and  the  whole  reduced  to  a  pilular  confidence, 
retaining  the  entire  flavour  of  the  Columbo,  free 
from  the  leaft  degree  of  empyreuma,  and  weighing 
eight  ounces  and  two  drachms.    The  fpirit,  dif- 
tilled  from  the  tincture,  was  neither  impregnated 
with  the  tafte  nor  odour  of  the  root ;  which  is 
a'  proof  that  no  volatile  parts  were  diffipated  by 
this  procefs.    This  experiment  was  made,  at  my 
requeft,  by  Mr.  Henry,  an  ingenious  and  accurate 
Apothecary  in  Manchefter.     I  have  frequently 
ufed  the  extract  of  Columbo,  and  find  it  equal, 
if  not  fuperior,  in  efficacy  to  the  powder. 

Experiment  IV.  Equal  weights,  viz.  about 
two  drachms  of  beef,  cut  into  fmall  pieces,  were 
macerated  feparately  in  an  ounce  of  a  cold  in- 
fufiqn  of  the  Peruvian  bark,  and  of  Columbo- 
root,  filtered  and  prepared  in  a  manner  exactly 
fimilar.    The  experiment  was  made  in  the  month 

X  2  of 
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of  July ;  the  weather  was  uncommonly  warm ; 
and  the  bottles  were  placed  in  a  window  which 
had  a  fouthern  afpeft.  In  forty-eight  hours  the 
beef  in  the  infufion  of  Columbo-root  had  acquired 
a  flightly  putrid  fcetor,  whilft  that  in  the  infufion 
of  bark  remained  perfectly  fweet,  and  continued 
fo  ten  kours  longer.  Two  drachms  of  beef, 
macerated  in  cold  water,  and  intended  for  a 
ftandard,.  became  putrid  in  twenty-four  hours, 
under  the  circumftances  above  defcribed. 

Experiment  V.  The  putrid  beef,  employed 
as  a  ftandard  in  the  laft  experiment,  was  divided 
into  two  equal  parts,  to  one  of  which  was  added 
an  ounce  of  the  infufion  of  Columbo-root ;  to  the 
other  the  fame  quantity  of  the  infufion  of  Pe- 
ruvian bark.  After  fix  hours  maceration,  the 
pieces  of  flefh  had  loft  much  of  their  putrid 
fcetor;  but  that  in  the  infufion  of  Columbo- 
root,  was  more  offenfive  than  the  other. 

Experiment  VI*  To  feveral  phials,  each 
containing  three  drachms  of  putrid  ox  gall,  and 
two  drachms  of  faliva,  were  added  equal  quan- 
tities, viz.  an  ounce  of,  i.  the  infufion  of  Co- 
lumbo-root j  2.  the  infufion  of  Peruvian  bark; 
3.  the  infufion  of  chamomile  flowers ;  4.  fpring 
water :  the  laft  was  intended  as  a  ftandard.  The 
phials  were  placed  in  a  water  bath,  heated  to 
about  one  hundred  degrees  of  Fahrenheit's  ther- 
mometer.   When  the  infufion  of  bark  was  mixed 

witra 
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with  the  putrid  gall  and  faliva,  it  inftantly  pro- 
duced a  coagulation  of  the  gall,  and  confiderably 
increafed  the  fcetor  of  it.  Whereas  the  infufion 
of  Columbo  united  perfectly  with  it,  and  very 
powerfully  corrected  its  offenfive  fmell.  The 
infufion  of  chamomile  occafioned  no  change  in 
the  bile,  either  with  refpeft  to  its  fcetor  or  flui- 
dity. After  three  hours  digeftion,  the  putrid 
fmell  of  the  gall  was  much  abated,  in  all  the 
phials  but  the  ftandard,  and  even  in  that  was  lefs 
perceptible  than  at  firft.  In  fix  hours,  no  fcetor 
could  be  perceived,  except  in  the  ftandard ;  and 
the  mixture  with  the  bark  had  acquired  a  vinous 
fmell,  and  emitted  many  air  bubbles.  In  twelve 
hours,  the  odour  of  the  gall  was  fenfible,  but 
not  offenfive,  in  the  mixtures  with  Columbo  and 
chamomile:  The  bark  now  fermented  lefs,  and 
had  loft  fomewhat  of  its  vinous  finelL  In  twenty- 
four  hours,  the  ftandard  became  extremely  putrid ; 
the  mixture  with  bark  was  four;  the  Columbo 
and  chamomile  were  ftill  fweet;  but  in  thirty 
hours  they  became  putrid ;  and  in  forty  hours  they 
were  highly  offenfive. 

The  inftantaneous  effect  of  the  infufion  of 
Columbo,  in  correcting  the  putridity  of  die  ox 
gall,  ferves  in  fome  meafure  to  explain  its  action 
in  the  cholera  morbus,  and  other  difeafes,  attended 
with  a  redundance  and  depravation  of  the  bile: 
And  at  the  fame  time  it  obviates  all  objection 

T  3  t0 
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to  the  ufe  of  this  remedy,  previous  to  any  ar- 
tifical  evacuations,  in  the  firft  ftage  of  fuch 
diforders,  as  they  occur  in  hot  climates  ;  a  prac- 
tice which,  indeed,  is  juftified   by  its  fuccefs. 
The  coagulation  and  increafed  fcetor  of  the  gall, 
which  the  infufion  of  bark  occafioned,  very  well 
account  for  the  difagreement  of  that  medicine  with 
the  ftomach,  in  the  yellow  fever  of  the  Weft- 
Indies.     Doftor  Hillary  laments  that,  though 
•  ftrongly  indicated,  it  cannot  be  retained,  even  un- 
der the  pleafanteft  form.    Is  it  not  probable  that 
the  Columbo-root,  which  fo  readily  unites  with,  and 
fo  quickly  fweetens  putrid  bile,  would  prove  very 
falutary  in  this  dangerous  and  malignant  difeafe  ? 

Experiment  VII.    Equal  quantities  viz.  an 
ounce,  of  water,  of  the  infufions  of  Columbo- 
root,   Peruvian  bark,   and  chamomile  flowers, 
were  added  to  four  phials,  each  containing  three 
drachms  of  frefh  ox  gall,  and  two  drachms  of 
faliva.    The  bottles  were  then  placed  at  fuch  a 
diftance  from  the  fire,  as  to  be  kept  blood-warm. 
In  fix  hours,  all  the  mixtures,  except  the  ftandard, 
were  in  fermentation..    The  infufion  of  bark 
emitted  moft,  and  that  of  Columbo  the  feweft 
air  bubbles:   The  former  alfo  had  acquired  a 
vinous  fmell.    In  twenty-four  hours,  the  ftandard 
became  putrid.    In  forty-eight  hours,  the  in- 
fufion of  bark  was  four,  that  of  chamomile  flighdy 
putrid.;  £>ut  that  of  Columbo-root  was  perfectly 

fweet, 
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fweet,  and  continued  fo  many  hours  afterwards, 
when  the  phials  were  let  afide. 

N.  B.  The  infufion  of  bark,  when  mixed  with 
the  recent  gall,  produced  a  coagulation,  but  not 
in  fo  great  a  degree  as  when  combined  with  putrid 
bile. 

Sir  John  Pringle  found  that  chamomile 
flowers  refift  the  putrefaction  of  animal  flefti,  more 
powerfully  than  Jefuit's  bark ;  and  from  one  ,of 
the  preceding  experiments,  it  appears  that,  in  this 
refpedt,  bark  is  more  antifeptic  than  Columbo- 
root.  But  as  a  prefervative  of  the  bile  from 
putridity,  this  root  iurpafles  chamomile  flotversy 
without  producing,,  like  the  bark,  any  changes  in  it 
by  fermentation.  Hence  may  be  juftly  inferred 
the  utility  of  Columbo-root  in  diforders  of  a 
putrid  tendency,  and  in  an  impaired  digeftion, 
from  corrupted  bile,  or  vitiated  and  unfound 
faliva. 

Experiment  VIII.  To  determine  the  com- 
parative action  of  Columbo-root  on  the  fer- 
mentation of  food  in  the  ftomach,  I  digefted,  in 
the  water  bath,  three  alimentary  mixtures,  pre- 
pared of  two  drachms  of  the  crumb  of  bread ;  the 
fame  quantity  of  roafted  mutton,  chopped  very 
fmall ;  and  an  ounce  of  the  infufions  of  Columbo- 
root,  chamomile  flowers,  and  muftard  feed.  The 
ingredients  of  each  mixture  were  well  united  by 
triture,  in  a  mortar  j  and  a  fourth  phial  was  pro- 

T  4  vided 
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vided  as  a  ftandard,  which  contained  the  propor- 
tions before  mentioned  of  bread  and  mutton,  with 
half  an  ounce  of  water,  and  the  fame  quantity  of 
fahva.    In  twelve  hours,  the  ftandard  began  to 
ferment  j  in  thirty  hours,  an  inteftine  motion  was 
perceptible  in  .  the  other  mixtures,  but  appeared 
to  be  leaft  in  the  phial  which  contained  the 
Columbo-root.  In  forty-eight  hours,  the  ftandard 
became  four.    The  third  day,  the  mixture  with 
the  infufion  of  chamomile  was  alfo  four.  The 
two  remaining  phials,  viz.  the  infufions  of  Co- 
lumbo  and  of  muftard,  were  now  placed  by  the  fire, 
where  they  continued  ten  days,  without  mewing 
the  Jeaft  figns  either  of  acidity,  or  of  putrefaction. 

The  refemblance  between  the  tafte  of  muftard 
and  of  Cdlumbo-root  induced '  me  to  try  their 
comparative  action  on  alimentary  fermentation. 
And  it  appears  they  concur  in  moderating,  with- 
out fufpending,  the  procefs  of  digeftion.  This 
property  gives  Columbo-root  the  advantage  over 
other  bitters,  in  fuch  diforders  of  the  ftomach,  as 
are  attended  with  a  violent  fermentation  of  the 
food,  with  flatulence,  and  great  acidity.    And  if 
a  ftimulus  be  wanting  to  excite  this  organ  to  a 
quicker  expulflon  of  its  contents,  fome  grateful 
aromatic  may  be  combined  with  it :  Or  perhaps 
muftard-feed  would  equally  anfwej  this  intention, 
without  increafmg,   like  the  fpices,  die  genera- 
tion- of  air.    This  experiment  proves  the  remark- 
able 
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able  efficacy  of  the  Columbo  in  preventing 
acidities ;  and  the  fucceeding  one  no  lefs  clearly 
evinces  its  power  of  neutralizing  them. 

Experiment  IX,  To  an  ounce  of  the  in* 
fufions  of  chamomile  flowers,  of  Columbo-root, 
and  of  Peruvian  bark,  were  added  twenty  drops 
of  vinegar.  The  infufion  of  Columbo  entirely 
neutralized  the  acid,  that  of  chamomile  flowers  in 
fome  meafure  covered  the  tafte  of  it ;  but  the  in- 
fufion of  bark  was  evidently  four,  both  to  the  tafte 
and  fmell,  and  it  required  twenty  drops  more  of 
vinegar,  to  render  the  infufion  of  Columbo  equally 
acidulous  with  that  of  the  bark. 

Experiment  X.  &  XL  To  afcertain  the  action 
of  Columbo-root  on  the  heart  and  arteries,  I  took 
a  fcruple  of  the  powder,  in  a  fmall  glafs  of  fpring 
water,  at  feven  o'clock  in  the  evening.  My 
ftomach  was  empty ;  I  had  been  fitting  at  reft  an 
hour  j  and  my  pulfe  then  beat  feven  ty-four  ftrokes 
in  a  minute.  I  continued  to  fit  ftill  half  an  hour 
longer,  and,  every  fifth  minute,  examined  my 
pulle  but  could  perceive  no  variation,  either  in 
its  regularity,  fullnefs,  or  velocity.  The  fucceed- 
ing evening,  I  repeated  the  fame  experiment,  with 
the  precautions  I  had  before  obferved,  and  in- 
creafed  the  dofe  of  Columbo  to  half  a  drachm. 
At  the  time  I  fwallowed  the  powder,  my  pulfe 
beat  eighty  ftrokes  in  a  minute  j  in  ten  minutes  it 
became  fuller,  and  flower  by  three  ftrokes,  and 

continued 
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continued  to  beat  the  fame  number,  viz.  feventy- 
feven,  for  three  quarters  of  an  hour. 

These  experiments  fhew  that  the  Columbo- 
root  does  not  belong  to  the  clafs  of  heating 
bitters:  It  may  therefore  be  ufed  with  propriety 
and  advantage  in  the  phthifis  pulmonalis,  and  in 
hectical  cafes,  to  correct  acrimony,  and  ftrengthen 
the  organs  of  digeftion.  The  Peruvian  bark 
often  proves  opprefiive  to  the  ftomach  in  fuch 
diforders,  and  fometimes  excites  a  diarrhea.  But 
the  Columbo-root  occafions  no  difturbance,  and 
agrees  very  well  with  a  milk  diet,  as  it  abates 
flatulence,  and  is  indifpofed  to  acidity. 


P.  S.  1776.  The  efficacy  of  the  Columbo 
root,  in  a  variety  of  diforders,  has  now  been  ex- 
perienced by  the  public ;  and  it  affords  me  great 
fatisfaction,  that  I  have  been  inftrumental,  in  ex- 
citing the  attention  of  Phyficians  to  a  remedy 
of  fuch  acknowledged  utility.  But  the  high  price 
which  this  root  bears,  the  general  demand  for  it, 
and  the  fmall  quantity  that  now  remains  in  Eng- 
land, will  occafion  fuch  adulteration,  as  may 
prove  very  injurious  to  its  reputation.  Befides, 

the 
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the  bitternefs  of  the  Columbo  is  much  impaired 
by  keeping ;  it  is  liable  to  rot,  and  to  become 
worm  eaten ;  and  from  thefe  caufes  it  may  lofe 
all  its  medicinal  virtues.    I  have  feen  many  fpe- 
cimens  of  it,  which  muft  fail,  when  adminiftered, 
to  anfwer  the  views  of  the  prefcriber.  Whether 
.  we  are  likely  to  obtain  any  fufficient  fupplies  of 
this  remedy,  I  am  uncertain.    Applications  have 
been  made  to  the  captains  of  feveral  Ihips,  bound 
to  India ;  but  our  ignorance  of  the  natural  hiftory 
of  the  root  is  a  great  obftacle  to  the  acquifition 
of  it.    The  practitioners  of  phyfic  in  the  Eaft 
Indies  cannot,  without  danger,  profecute  botanical 
refearches,  in  a  climate  where  all  nature  fwarms 
with  life.    And  they  employ  the  natives  of  the 
country  to  collect  their  fimples;  whofe  intereft 
it  is  to  conceal  the  manner  of  their  production, 
and  their  places  of  growth.    Mr.  Ives,  in  his 
voyage  to  India,  mentions  the  Columbo-root  in 
the  following  terms,  page  482,    "  Radix  Jndica 
"  Amara.     This    is  the  root  of  the  Cocmlus 
u  Indicus.    When  quite  frefli  it  is  an  emetic ; 
«  when  dry  a  cathartic."    Thefe  characters  are 
fo  oppofite  to  the  known  qualities  of  die  Co- 
lumbo-root, that  I  apprehend  Mr.  Ives  muft  be 
miftaken  in  his  account.    And  I  have  defired 
Doctor  Lind,  of  Haflar  hofpital,  who  is  per- 
fonally  acquainted  with  that  gendeman,  to  make 
farther  inquiries  of  him,  concerning  the  Cocculus 

Indicus. 
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Indicus.  The  Doctor  has  executed  my  com- 
mifiion,  with  the  moft  obliging  and  friendly  at- 
tention. But  he  has  not  been  able  to  obtain, 
either  from  Mr.  Ives,  or  from  Mr.  Bogue,  who 
had  die  charge  of  the  naval  hofpital  in  India,  and 
who  is  lately  returned  from  thence,  any  fatisfactory 
information. 


I 


ESS  A  r 


ESSAY  II 


ON  THE 

PREPARATION,   CULTURE,  AND  USE 

OF      THE  I 

ORCHIS     R  O  O  T(a). 

OALEP  is  a  preparation  of  the  root  of  Orchis, 
O  or  Dogftones,   of  which  many  fpedes  are 
enumerated  by  Botanical  writers.    The  Orchis 
mafcula,  Linn.  fp.  pi.  is  the  moft  valued,  though 
the  roots  of  fome  of  the  palmated  forts,  particu- 
larly of  the  Orchis  latifolia,  are  found  to  anfwer 
almoft  equally  well.    This  plant  flourilhes .  in 
various  parts  of  Europe  and  Afia,  and  grows  in 
our  country  fpontaneoufly,  and  in  great  abun- 
dance.   It  is  affiduoufly  cultivated  in  the  Ea# ; 
and  the  root  of  it  forms  a  confiderable  part  of  the 
diet  of  the  inhabitants  of  Turkey,  Perfia,  and 
Syria.    A  dry  and  not  very  fertile  foil  is  bell 
adapted  to  its  growth.    An  ingenious  friend  of 
mine,  in  order  to  colled  the  feed,  tranfplanted 

(a)  Inferred  in  the  Georgioal  E flays,  publifhed  by 
Dr.  Hunter,  of  York. 

a  number 
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a  number  of  die  Orchifes  into  a  meadow,  where 
he  had  prepared  a  bed  well  manured  for  their 
reception.   The  next  fpring  few  of  them  appeared, 
and  not  one  came  to  maturity,  their  roots  being 
black  and  half  rotten.    The  fame  gentleman  in- 
formed me,  that  he  had  never  been  able  to  raife 
any  plant  from  the  feed  of  the  wild  Orchis ;  but 
he  afcribes  his  want  of  fuccefs  to  the  wetnefs  of  the 
fituation,  in  which  he  refides.  I  have  now  before 
me  a  feed  pod  of  the  Orchis,  the  contents  of 
which,  to  the  naked  eye,  feem  to  be  feed  cor- 
rupted and  turned  to  dull,   but,  when  viewed 
through  a  microfcope,  appear  evidently  to  be 
organized,  and  would,  I  doubt  not,  with  proper 
culture  germinate,  and  produce  a  thriving  crop 
of  plants.    The  propereft  time  for  gathering  the 
roots  is  when  the  feed  is  formed,  and  the  ftalk  is 
ready  to  fall,  becaufe  the  new  bulb,  of  which  the 
Salep  is  made,  is  then  arrived  at  its  full  maturity, 
and  may  be  diftinguifhed  from  the  old  one,  by  a 
white  bud  rifing  from  the  top  of  it,  which  is 
the  germ  of  the  Orchis  of  the  fucceeding  year. 

Several  methods  of  preparing  Salep  have  been 
propofed  and  praftifed.  Geoffrey  has  delivered 
a  very  judicious  procefs  for  this  purpofe,  in  the 
Hijloire  de  VAcademie  Roy  ale  des  Sciences  1740; 
and  Retzius,  in  the  Swedifh  Tranfadions  1764, 
has  improved  Geoffrey's  method.  But  Mr.  Moult, 
of  Rochdale,  has  lately  favoured  the  public  with  a 

new 
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new  manner  of  curing  the  Orchis  root ;  and  as 
I  have  feen  many  fpecimens  of  his  Salep,  at  leaft 
equal,  if  not  fuperior  to  any  brought  from  the 
Levant,  I  can  recommend  the  following,  which 
is  his  procefs,  from  my  own  knowledge  of  its 
fuccels.  The  new  root  is  to  be  waflied  in  water,, 
and  the  fine  brown  fkin,  which  covers  it,  is  to  be 
ieparated  by  means  of  a  imall  brum,  or  by  dipping 
the  root  in  hot  water,  and  rubbing  it  with  a  coarfe 
linen  cloth.  When  a  fumcient  number  of  roots 
have  been  thus  cleaned,  they  are  to  be  fpread  on  a 
tin  plate,  and  placed  in  an  oven,  heated  to  the 
ufual  degree,  where  they  are  to  remain  fix  or  ten 
minutes,  in  which  time  they  will  have  loft  their 
milky  whitenefs,  and  acquired  a  tranfparency  like 
horn,  without  any  diminution  of  bulk.  Being 
arrived  at  this  ftate,  they  are  to  be  removed,  in 
order  to  dry  and  harden  in  the  air,  which  will 
require  feveral  days  to  effedt ;  or  by  ufing  a  very 
gentle  heat,  they  may  be  finifhed  in  a  few  hoursf£ J. 

Salep  thus  prepared,  may  be  afforded  in  this 
part  of  England,  where  labour  bears  a  high  value, 
a:  about  eight-pence  or  ten-pence  per  pound. 
And  it  might  be  fold  ftill  cheaper,  if  the  Orchis 
were  to  be  cured,  without  feparating  from  it  the 
brown  fkin  which  covers  it ;  a  troublefome  part 

(b)  See  a  Letter  from  Mr.  John  Moult  to  the  Au- 
thor, containing  a  new  method  of  preparing  Salep  ; 
inferted  in  the  LIX.  vol.  of  the  Phil.  Tranfa&ions. 
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of  the  procefs,  and  which  does  not  contribute  to 
render  the  root,  either  more  palatable  or  falutary. 
Whereas  the  foreign  Salep  is  now  fold  at  five  or 
fix  millings  per  pound. 

The  culture  of  the  Orchis,  therefore,  is  an  ob- 
ject highly  deferving  of  encouragement,  from  all 
the  lovers  of  agriculture.  And  as  the  root,  if 
introduced  into  common  ufe,  would  furnifh  a 
cheap,  wholefome,  and  moft  nutritious  article  of 
diet,  the  growth  of  it  might,  be  fufficiently  pro- 
fitable to  the  farmer. 

Salep  is  faid  to  contain  the  -greateft  quantity 
of  vegetable  nourifhment,  in  the  fmalleft  bulk. 
Hence  a  very  judicious  writer,  to  prevent  the 
.dreadful  calamity  of  famine  at  fea,  has  lately  pro- 
pofed  that  the  powder  of  it  mould  conftitute  part 
of  the  provifions  of  every  fhip's  company.  This 
powder  and  portable  foup,  difTolved  in  boiling 
water,  form  a  rich  thick  jelly,  capable  of  fupporting 
life  for  a  confiderable  length  of  time.  An  ounce 
of  each  of  thefe  articles,  with  two  quarts  of  boil- 
ing water,  will  be  fufficient  fubfiftence  for  a  man, 
in  a  day  ( c)  and  as  being  a  mixture  of  animal 
and  vegetable  food,  muft  prove  more  nouriming 

( c)  Portable  foup  is  fold  at  half  a  crown  per  pound  ; 
Salep,  if  cultivated  in  our  own  country,  might  be  af- 
forded at  ten-pence  per  pound;  the  day's  fubfiftence 
would,  therefore,  amount  only  to  two-pence  halfpenny. 

than 


ON  THE  ORCHIS  ROOT.  289 

than  double  the  quantity  of  rice  cake,  made  by 
boiling  rice  in  water :  This  laft,  however,  failors  are 
often  obliged  folely  to  fubfift  upon  for  feveral 
months,  efpecially  in  voyages  to  Guinea,  when 
the  bread  and  flour  are  exhaufted,  and  the  beef 
I  and  pork,  having  been  faked  in  hot  countries, 
are  become  unfit  for  \\fe(d). 

But  as  a  wholefome  nouriftiment,  rice  is  much 
inferior  to  Salep.  I  digefted  feveral  alimentary 
mixtures  prepared  of  mutton  and  water,  beat  up 
with  bread,  fea  bifcuit,  Salep,  rice  flour,  fago  pow- 
der, potatoe,  old  cheefe,  &c.  in  a  heat  equal  to 
that  of  the  human  body.  In  forty-eight  hours 
they  had  all  acquired  a  vinous  fmell,  and  were  in 
brifk  fermentation,  except  the  mixture  with  rice, 
which  did  not  emit  many  air  bubbles,  and  was 
but  litde  changed.  The  third  day,  feveral  of  the 
mixtures  were  fweet,  and  continued  to  ferment  ■, 
others  had  loft  their  interline  motion,  and  were 
four ;  but  the  one  which  contained  the  rice  was 
become  putrid.  From  this  experiment  it  appears 
that  rice,  as  an  aliment,  is  flow  of  fermentation, 
and  a  very  weak  corrector  of  putrefaction.  It  is 
therefore  an  improper  diet  for  hofpital  patients  ■, 
but  more  particularly  for  failors,  in  long  voyages, 
becaufe  it  is  incapable  of  preventing,  and  will 
not  contribute  much  to  check  the  progrefs  of  that 

(d)  Vid.  Dr.  Lind's  Appendix  to  his  Efiay  on  the 
Difeafes  of  Hot  Climates. 
Vol.  I.  U  fatal 
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fatal  difeafe,  the  fea  fcurvy.  Under  certain  cir- 
cumftances,  rice  feems  difpofed  of  itfelf,  without 
mixture,  to  become  putrid.  For  by  long  keeping 
it  fometimes  acquires  an  offenfive  fcetor.  Nor 
can  it  be  confidered  as  a  very  nutritive  kind  of 
food,  on  account  of  its  difficult  folubility  in  the 
ftomach.  Experience  confirms  the  truth  of  this 
conclufion ;  for  it  is  obferved  by  the  planters  in 
the  Weft-Indies,  that  the  negroes  grow  thin, 
and  are  lefs  able  to  work,  whilft  they  fubfift 
upon  rice. 

Salep  has  the  lingular  property  of  concealing 
the  tafte  of  fait  water  ( e)  ;  a  circumftance  of  the 
higheft  importance  at  fea,  when  there  is  a  fear- 
city  of  frefh  water.  I  diffolved  a  drachm  and  a 
half  of  common  fait  in  a  pint  of  the  mucilage  of 
Salep,  fo  liquid  as  to  be  potable,  and  the  fame 
quantity  in  a  pint  of  Ipring  water.  The  Salep 
was  by  no  means  difagreeable  to  the  tafte,  bur 
the  water  was  rendered  extremely  unpalatable. 

This  experiment  fuggefted  to  me  the  trial  of 
the  Orchis  root,  as  a  corrector  of  acidity,  a  pro- 
perty which  would  render  it  a  very  ufeful  diet: 
for  children.  But  die  folution  of  it,  when  mixed 
with  vinegar,  feemed  only  to  dilute,  like  an  equal 
proportion  of  water,  and  not  to  cover  its  lharpnefs. 

Salep  however  appears,  by  my  experiments, 
to  retard  the  acetous  fermentation  of  milk,  and 

(e)  Vid.  Dr.  Lind's  Appendix. 

confequently 
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consequently  would  be  a  good  lithing  for  milk 
pottage,  efpecially  in  large  towns,  where  the  cat-» 
tie  being  fed  upon  four  draff,  muft  yield  acef- 
cent  milk. 

Salep,  in  a  certain  proportion,  which  I  have 
not  yet  been  able  to  afcertain,  would  be  a  very 
ufeful  and  profitable  addition  to  bread.   I  directed 
one  ounce  of  the  powder  to  be  diffolved  in  a 
quart  of  water,  and  the  mucilage  to  be  mixed 
with  a  fufficient  quantity  of  flour,  fait,  and  yeaft. 
The  flour  amounted  to  two  pounds,  the  yeaft  to 
two  ounces,  and  the  fait  to  eighty  grains.  The 
loaf,  when  baked,  was"  remarkably  well  fermented, 
and  weighed  three  pounds,  two  ounces.  Another 
loaf,  made  with  the  fame  quantity  of  flour,  &c„ 
weighed  two  pounds  and  twelve  ounces ;  from 
which  it  appears,  that  the  Salep,  though  ufed  in 
fo  fmall  a  proportion,  increafed  the  gravity  of  die 
loaf  fix  ounces,  by  abforbing  and  retaining  more 
water  than  the  flour  alone  was  capable  of.  Half 
a  pound  of  flour,  and  an  ounce  of  Salep  were 
mixed  together,  and  the  water  added  according 
to  the  ufual  method  of  preparing  bread.  The 
loaf,  when  baked,  weighed  thirteen  ounces  and  a 
half ;  and  would  probably  have  beep  heavier,  if 
the  Salep  had  been  previoufly  diffolved  in  about 
a  pint  of  water.    But  it  Ihould  be  remarked,  that 
the  quantity  of  flour  ufed  in  this  trial  was  not 
fufficient  to  conceal  the  peculiar  tafte  of  the  Salep. 

U  2  Tht 
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The  reftorative,  mucilaginous,  and  demulcent 
qualities  of  the  Orchis  root  render  it  of  confi- 
derable  ufe  in  various  difeafes,   In  the  fea  fcurvy, 
it  powerfully  obtunds  the  acrimony  of  the  fluids, 
and  at  the  fame  time  is  eafily  affimilated  into 
a  mild  and  nutritious  chyle.    In  diarrhoeas  and 
the  dyfentery,it  is  highly  ferviceable,  by  fheathing 
the  internal  coat  of  the  inteftines,  by  abating 
irritation,  and  gendy  correcting  putrefaction.  In 
the  fymptomatic  fever,  which  arifes  from  the  ab- 
forption  of  pus,  from  ulcers  in  the  lungs,  from 
wounds,  or  from  amputation,  Salep,ufed  plentifully, 
is  an  admirable  demulcent,  and  well  adapted  to 
refill  that  diflblution  of  the  crafts  of  the  blood, 
which  is  lb  evident  in  thefe  cafes..  And  by  the 
fame  mucilaginous  quality,  it  is  equally  efficaci- 
ous in  the  ftrangury,  and  dyfury;  efpecially  in 
the  latter,  when  arifing  from  a  venereal  caufe; 
as  the  difcharge  of  urine  is  then  attended  with 
the  moll  exquifite  pain,   from  the  ulcerations 
about  the  neck  of  the  bladder,  and  through  the 
courfe  of- die  urethra.    I  have  found  it  alfo  an 
ufeful  aliment  for  patients  who  labour  under  the 
Hone  or  gravel  (f) . 

From 

(f)  The  ancient  chemifts  feem  to  have  entertained  a 
very  high  opinion  of  the  virtues  of  the  Orchis  root,  of 
which  the  following  quotation  from  the  secreta  se- 
cretorum  of  Raymund  Lully,  affords  a  diverting 
proof.  The  work  is  dated  1565  ;  and  is  here  copied, 
I  believe,  verbatim. 
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From  thefe  obfervatians,  fhort  and  imperfect 
as  they  are,  I  hope  it  will  fufficiently  appear  that 
the  culture  of  the  Orchis  root  is  -an  object  of  confi- 
derable  importance  to  the  public,  and  highly  wor- 
thy of  encouragement  from  all  the  patrons  of  agri- 
culture.   That  tafte  for  experiment,  which  cha- 
racterizes the  prefent  age,   and  which  has  fo 
amazingly  enlarged  the  boundaries  of  fcience, 
now  animates  the  rational  farmer,  who  fears 
not  to  deviate  from  the  beaten  track,  whenever 
improvements  are  fuggefted,  or  ufeful  projects 
are  pointed  out  to  him.    Much  has  been  already 
done  for  the  advancement  of  agricultures  but 

SEXTA    HERB  A, 

SATIRION. 

"  Satirion  herba  eft  pluribus  nota,  hujus  radicis 
collefta  ad  pondus  lib.  4.  die  20  menfis  Januarij,  con- 
tnnde  fortiter  &  maflam  contufam  pone  in  ollam  de 
aurichalcum  habente  in  cooperculo  zo  foramina  minuta 
ficut  athomi,  &  pone  intus  cu  prasdifta  mefla  laftis  vac- 
cini  calidi  ficut  mulgetur  de  vacca  ffe.  3.  &  mellis  li- 
bram  1.  vini  aromatici  ft.  2.  &  repone  per  dies  zo.  ad 
folem  &  conferua  &  utere." 

"  Iftius  itaq;  dofls  ad  pondus  3.  4.  &  hora  diei  deci- 
ma  exhibita  mulieri  poll  ipfius  menftrua  eadem  nofte 
cocipiet  fi  vir  cum  ea  agat." 


the 
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the  earth  ftill  teems  with  treafures,  which  remain 
to  be  explored.  The  bounties  of  nature  are  in- 
exhauft,blej  and  will  for  ever  employ  the  art, 
and  reward  the  induftry  of  man  (g). 

(S)  I"  1773  the  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce  was,  \  believe  in- 
duced by  it  to  offer  a  premium  for  the  culture  0/ the 
Orchis  root,  and  the  preparation  of  Salep. 


E    S   S   A   Y  III. 


EXPERIMENTS   AND  OBSERVATIONS  ON  THE 

WATERS 
o  r 

BUXTON    AND  MATLOCK, 

IN    DERBYSHIRE  (b). 


SECTION  I. 

ON      BUXTON  WATER. 

THE  water  of  St.  Ann's  well  at  Buxton  is 
found,  by  analyfis,  to  contain  calcareous 
earth,  foffil  alkali,  and  fea  fait ;  but  in  very  fmall 
proportions.  For  a  gallon  of  the  water,  when 
evaporated,  yields  only  twenty-three  or  twenty- 
four  grains  of  fediment.  It  flnkes  a  flight  green 
colour  with  fyrup  of  violets ;  fuffers  no  change 
from  an  infufion  of  galls,  from  the  fixed  vegeta- 
ble alkali,  or  from  the  mineral  acids;  becomes 
milky  with  the  volatile  alkali,  and  with  faccharum 
Jaturni    and  lets  fall  a  precipitate,  on  the  addition 


(h)  Inferted  in  the  Philof.  Tranf.  vol.  LXII.  p-455- 

U  4  of 
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of  a  few  drops  of  a  folution  of  fflver,  in  the  nitrous 
acid.  The  fpecific  gravity  of  this  water  is  pre- 
cifely  equal  to  that  of  rain  water,  when  their 
temperatures  are  the  fame;  but  it  weighs  four 
grains  in  a  pint  lighter,  when  firft  taken  from  the 
spring.  The  temperature  of  the  bath  is  about 
82  degrees  of  Fahrenheit's  thermometer;  that  of 
St.  Ann's  well,  as  it  is  a  fmaller  body  of  water, 
and  expofed  to  the  open  air,  is  fomewhat  lefs. 
The  water  is  tranfparent,  fparkling,  and  highly 
grateful  to  the  palate  (i). 

In  Odober  1769,  I  patted  a  few  days  at 
Buxton ;  and,  during  my  flay  there,  amufed  my- 
felf  with  the  following  experiments  on  the  effects 
of  the  water  of  St.  Ann's  well  on  my  pulfe. 

Experiment  I.  O£toberi2th.  Eight  o'clock 
in  the  morning.  The  day  cold  and  mOift.  My 
pulfe  beat  84  ftrokes  in  a  minute.  I  drank 
at  the  well  a  third  of  a  pint  of  water,  and  ufing 
every  neceffary  precaution,  examined  my  pulfe  at 
certain  intervals  of  time.  In  five  minutes,  pulfe 
80.  In  ten  minutes,  pulfe  80,  fuller  and  harder. 
In  twenty  minutes,  pulfe  85.  In  half  an  hour, 
pulfe  90. 

Experiment  II.  Eleven  o'clock  a.  m.  Two 
hours  after  breakfaft.    The  air  warm  and  ferene. 

(i)  I  am  indebted  to  the  information  of  Dr.  Bullock, 
the  phyfxeian  who  attends  at  Buxton,  for  fome  of 
thefe  fafts. 

Pulfe 
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Pulfe  90.  I  repeated  the  draught  of  water.  In 
feven  minutes,  pulfe  109.  In  fifteen  minutes, 
pulfe  103.  In  thirty  minutes,  pulfe  100.  Head 
ach.  In  an  hour  and  a  half,  pulfe  95.  Head 
ach  abated. 

Experiment  III.  O&ober  13th.  Eight  o'clock 
in  the  morning.  The  day  cold.  Pulfe  92.  I 
drank  the  quantity  of  water  above  mentioned. 
In  five  minutes,  pulfe  86.  In  fifteen  minutes, 
pulfe  86,  full  and  hard.  In  twenty  minutes,  pulfe 
100.    In  half  an  hour,  pulfe  92. . 

From  the  firft  and  third  experiments,  it  appears 
that  the  coldnefs  of  the  morning  counteracted,  for 
a  time,  the  effects  of  the  Buxton  water,  and  re- 
duced the  vibrations  of  my  pulfe  from  84  to  80, 
and  from  92  to  86.  But  the  ftimulus  of  the 
water  foon  became  fuperior  to  the  fedative  powers" 
of  the  cold,  to  which  I  was  expofed ;  for  within 
the  fpace  of  half  an  hour,  my  pulfe  rofe  to  90 
in  the  firft,  and  to  100  ftrokes  in  the  fecond  trial. 
At  eleven  o'clock  before  noon,  when  the  air  was 
warm  and  ferene,  the  water  in  a  much  fhorter 
time  exerted  its  full  force,  increafing  the  velocity 
of  my  pulfe  from  90  to  109  vibrations  in  a 
minute. 

These  experiments  evince  the  heating  quality 
of  Buxton  water,  and  fuggeft  to  us  the  precau- 
tions to  be  obferved  in  the  ufe  of  it.  Small 
quantities  only  fhould  be  drunk  at  once,  and 

frequently 
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frequently  repeated ;  the  bowels  mould  be  kept 
foltible  with  lenitive  electuary,  or  any  other  mild 
purgative;  and  at  the  beginning  of  the  courfe, 
the  patient  may  be  direfted  to  fuffer  the  water 
to  remain  a  few  feconds  in  the  glafs,  before  he 
fwa-llows  it.  For  this  celebrated  fpring  abounds 
with  a  mineral  fpirit,  in  which  its  ftimulus,  and 
indeed  its  efficacy  refides,  and  which  is  quickly 
diffipated  by  expofure  to  the  air. 

The  HonbIe.  and  ingenious  Mr.  Cavendifh  has 
{hewn,   by  his  Experiments  on  Rathbone-place 
water,   Philof.  Tranfa6t.  vol.  LVII.  that  cal- 
careous earths  may  be  rendered  foluble  in  water, 
by  furnifhing  them  with  more  than  their  natural 
proportion  of  fixed  air.    And  it  has  lately  been 
difcovered  that  iron,  alfo,  may  be  fufpended  by 
this  principle,   in  the  fame  menftruum  (k).  It 
appeared,  therefore,  highly  probable  to  me,  that 
a  chalybeate  impregnation  might,   with  great 
facility,  be  communicated  to  the  Buxton  water, 
when  frelh  drawn  from  the  Ipring;  a  quality 
which  in  many  cafes  would  add  greatly  to  its 
medicinal  efficacy.    I  fuggefted  the  trial  to  Mr. 
Buxton,  a  worthy  and  fenfible  Apothecary  near 
the  wells,  who  has  lately,  at  my  requeft,  made 
the  following  experiment. 

(h)  Vi.d.   Mr.   Lane's  Experiments,   Phil.  Tranf. 
vol.  LIX, 

Experiment 
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Experiment  IV.  A  quart  bottle,  contain- 
ing two  drachms  of  iron  filings,  was  filled  by 
jmmerfion,  with  the  water  of  St.  Ann's  well, 
corked  and  agitated  brifkly  under  the  furface  of 
the  water.  It  was  then  fuffered  to  remain  in  the 
well  till  the  filings  had  fubfided,  when  the  water 
was  carefully  decanted  into  a  half  pint  glafs.  To 
this  were  added  three  drops  of  the  tincture  of 
galls,  which  immediately  occafioned  a  deep  pur- 
ple colour;  and  the  tranfparency  was  prefently 
reftored  by  a  few  drops  of  the  acid  of  vitriol  j 
evident  proofs  that  the  folution  of  the  iron  was 
effected  in  a  few  minutes.  The  water  alio,  with- 
out the  tincture  of  galls,  had  a  chalybeate  tafte, 
and  left  an  agreeable  aftringency  upon  the  palate. 

By  this  experiment  it  appears  that  a  warm 
chalybeate,  abounding  with  a  mineral  fpirit,  and 
grateful  to  the  tafte,  may  with  very  little  trouble 
be  obtained,  And  this  method  of  impregnating 
the  Buxton  water  with  iron  muft  increafe  its 
tonic  powers,  and  in  many  cafes  improve  its 
medicinal  virtues.  It  is  a  common  practice  to 
join  the  ufe  of  a  chalybeate  fpring,  in  the  neigh- 
bourhood of  St.  Ann's  well,  with  that  of  the 
Buxton  water.  But  the  fuperiority  of  this  arti- 
ficial mineral  water  muft  be  apparent,  if  we  con- 
fider  its  agreeable  warmth,  volatility,  levity,  and 
gratefulnels  to  the  palate. 

Buxton 
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Buxton  bath  is  veiy  frequently  employed  as  a 
temperate  cold  bath.  For  as  the  heat  of  the 
water  is  fixteen  or  eighteen  degrees  below  that 
of  the  human  body,  a  gentle  fhock  is  produced  on 
the  firft  immerfion,  the  heart  and  arteries  are  made 
to  contra6t  more  powerfully,  and  the  whole  fyftem 
is  braced  and  invigorated.  But  this  falutary 
operation  muft  be  gready  dimihiihed,  often  indeed 
more  than  counterbalanced,  by  the  relaxing  va- 
pours which  copioufly  exhale  from  the  bath,  to 
which  the  patients  are  expofed  during  the  time  of 
dreffing  and  undreffing.  A  feparate  room  is 
indeed  provided  for  the  ladies ;  but  the  gentlemen 
have  no  other  accommodations  than  what  the 
vault  affords,  in  which  the  bath  is  contained,  and 
are  therefore  liable  to  all  the  inconveniences  which 
arife  from  warmth  and  moifture. 

June  12,  1772.  The  mercury  in  Fahrenheit's 
thermometer  ftood  in  the  ftiade  at  65  5  but  in 
this  vault  quickly  rofe  to  78  degrees. 


SECTION 


ON  MATLOCK  WATER.  301 


SECTION  II. 


O  V 


MATLOCK  WATER. 

T    A  Thermometer,  made  by  Dol- 

EXPERIMENT  I.]\hndj  and  graduated  accord_ 

ing  to  Fahrenheit's  fcale,  was  expofed  for  a  fuf- 
ficient  .length  of  time  to  the  ftream  of  water,  as 
it  gulhes  out  of  the  rock,  and  alfo  immerfed  in 
the.bafon  which  receives  it.  The  mercury  rofe. 
to  66  degrees. 

Experiment  II.  Six  drops  of  Jf.Jal.  amnion, 
vol  were  poured  into  a  glafs  of  the  fpring  water, 
which  contained  about  the  fixth  of  a  pint ;  a  very 
flight  cloudinefs  immediately  enfued;  but  no 
precipitation  was  afterwards  obfervable. 

Experiment  III.  Six  drops  of  a  folution 
of  fait  of  tartar  occafioned  a  cloudinefs  juft  per- 
ceptible, in  the  fame  quantity  of  water.  No 
precipitation  enfued. 

Experiment  IV..  Six  drops  of  a  folution  of 
faccharum  Jaturni  immediately  produced  a  mii- 
kinefs  in  the  water,  but  no  fenfible  precipitation. 

Experiment  V.    Six  drops  of  a  folution  of 
filver  in  the  nitrous  acid  inftantly  occafioned 

a  milkinefs 
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a  milkinefs  in  the  water :  And  after  Handing  an 
hour,  a  grey  powder  was  obfervablc  at  the  bottom 
of  the  glafs. 

Experiment  VI.  Ten  drops  of  the  infufion 
of  galls  neither  produced  any  change  of  colour  in 
the  water,  at  the  time  they  were  added,  nor  wa*s 
the  flighteft  purple  hue  perceptible  two  hours 
afterwards. 

Experiment  VII.  A  piece  of  paper,  befmeared 
with  frelh  fyrup  of  violets,  was  dipped  into  a  glafs 
full  of  water.    No  change  of  colour  enfued. 

Experiment  VIII.  Another  piece  of  paper, 
moiftened  in  the  fame  manner  with  the  fyrup' 
was  placed  over  a  glafs  of  water,  as  foon  as  it 
was  taken  from  the  fpring.  The  paper  fuffered 
no  change  of  colour,  although  it  remained  an 
hour  upon  the  glafs. 

Experiment  IX.  My  pulfe  beat  84  ftrokes 
in  a  minute,  at  the  time  when  I  drank  a  half  pint 
glafs  of  the  Matlock  water.  In  twenty  minutes 
my  pulfe  rofe  to  88.  In  half  an  hour  they  funk 
to  82;  and  continued  to  vibrate  the  fame  number 
of  times  for  an  hour,  which  was  as  long  as  I 
thought  it  neceffary  to  examine  them. 

Experiment  X.  The  mercury  in  Fahrenheit's 
thermometer,  when*  immerfed  in  each  of  the 
baths,  flood  at  68  ;  in  the  river  Derwent,  which 
Sows  through  the  valley  of  Matlock,  at  52. 

Thefe 
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Thefe  experiments  were  made  on  the  12th  of 
June  1772,  and  the  weather  was  warm. 

Experiment  XI.  A  four  ounce  phial,  after 
being  accurately  counterpoifed  in  a  very  nice 
balance,  was  filled  to  the  brim  with  diftilled  water, 
which  weighed  three  ounces,  four  drachms,  forty- 
five  grains  and  a  half.  The  fame  phial,  exactly 
balanced  as  before,  was  then  filled  to  the  brim  with 
Matlock  water,  of  the  lame  temperature  with  the 
diftilled  water,  which  weighed  three  ounces,  four 
drachms,  and  forty-fix  grains. 

Matlock  water  is  grateful  to  the  palate,  and 
of  an  agreeable  warmth,  but  exhibits  no  marks  of 
mineral  fpirit,  either  by  its  tafte,  fparkling  ap- 
pearance in  the  glafs,  or  by  the  chemical  teft 
employed  in  experiment  VIII.  The  fecond  and 
third  experiments  Ihew,  that  it  is  very  flightly 
impregnated  with  felenites  or  other  earthy  falts ; 
and  of  this  its  comparative  levity  affords  alfo  a 
further  proof.  For  it  weighs  twenty-fix  grains 
in  a  pint  lighter  than  the  Manchester  pump  water ; 
and  only  four  grains  heavier  than  diftilled  water. 
The  precipitation  of  a  grey  powder,  by  the  addi- 
tion of  a  folution  of  filver  in  aqua  forth  to  the 
water,  renders  it  probable  that  a  fmall  portion 
of  fea  fait  is  contained  in  it.  For  the  powder  is 
found  to  confift  of  the  particles  of  filver  combined 
with  the  muriatic  acid,  which  is  feparated  from 
the  fofTil  alkali  by  the  fuperior  affinity  the  nitrous 

acid 
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acid  bears  to  it;  and  thus  a  double  elective 
attraction  takes  place  in  this  experiment. 

This  water  has  been  faid  to  contain  iron. 
But  the  aflertion  is  at  leaft  rendered  doubtful  by 
the  fixth  experiment,  which  was  made  with  the 
utmoft  accuracy;  and  I  am  inclined  to  think 
that  it  is  entirely  without  foundation.  The  lpring 
is  juftly  celebrated  for  its  efficacy  in  hasmoptoes ; 
and  hence  it  may  have  been  too  haftily  concluded 
that  it  poflefles.  fome  flight  degree  of  ftypticity, 
by  means  of  a  chalybeate  impregnation. 

The  ninth  experiment  affords  a  prefumption, 
that  the  water  is  not  pofleffed  of  any  ftimulating 
powers.  For  die  fmall  increafe  of  quicknefs  in 
my  pulfe,  on  drinking  half  a  pint  of  it,  may  be 
afcribed  more  to  the  quantity  received  into  the 
ftomach,  than  to  the  heating  quality  of  the  water. 

The  Briflol  and-  Matlock  waters  appear  to 
refemble  each-  other,  both  in  their  chemical  and 
medicinal  qualities.  1  have  examined  and  com- 
pared them  together  by  the  tefts  mentioned  above ; 
and  fo  far  as  fuch  trials  may  be  deemed  con- 
clufive,  there  feems  to  be  no  other  than  the 
following  flight  difference  between  them.  The 
Briftol  water  becomes  a  little  more  milky,  on  the 
addition  of  a  folution  of  fixed  alkali,  and  of 
faccharum  Jaturni,  than  that  of  Matlock.  The 
former,  alfo,  weighs  near  a  grain  in  a  pint  heavier 
than  the  latter.  Is  it  not  to  be  lamented,  therefore, 

that 


ON  MATLOCK  WATER.  305 

that  fo  little  attention  is  paid  to  Matlock,  even  by 
the  phyficians  who  refide  in  the  neighbourhood  of 
it  ?  In  hectic  cafes,  hasmoptoes,  the  diabetes,  and 
other  diforders,  in  which  the  Circulation  of  the 
blood  is  rapid  and  irregular,  Matlock  water,  on 
fome  accounts,  claims  the  preference  to  that  of 
Briftol.  For  as  it  is  not  fenfibly  impregnated 
with  any  mineral  lpirit,  it  mould  feem  to  be  lefs 
difpofed  to  quicken  the  pulfe,  and  may  therefore 
be  drunk  in  larger  quantities.  But  it  muft  be 
acknowledged  that  the  climate  of  Briftol  is  fuperior 
to  that  of  Madock ;  a  circumftance  of  the  higheft 
importance  to  confumptive  patients.  In  this 
deep,  though  delightful  valley,  furrounded  by 
very  high  mountains,  the  fun  difappears  earlier  in 
the  evening,  the  fogs  are  longer  in  diiperfing,  and 
it  may  be  prefumed  that  rain  falls  here  more  fre- 
quently and  copioufly,  than  in  other  places.  For 
at  Chatfworth,  which  is  encompafTed  alfo  with 
hills,  and  is  about  ten  miles  diftant,  in  1764, 
1765,  1767,  and  1768,  about  thirty-three  inches 
of  rain,  at  a  medium,  fell  each  year. 

The  following  Table  exhibits  a  comparative 
view  of  the  different  temperatures  of  Bath,  Buxton, 
Briftol,  and  Matlock  waters,  meafured  by  Fahren- 
heit's thermometer. 


Vol.  I. 


X 


BATH 
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B- A  T  H  ffj. 

King's  Bath  Pump     -      -  112°. 

Hot  Bath  Pump     -     -     -  1 144. 

Crofs  Bath  Pump      -     -     -  no. 

BRISTOL  (f). 

Hot  Well  Pump    -     -     -  76. 

BUXTON. 

Bath       -       -       -       -  22. 

St.  Ann's  Well    -      -      -  81  x. 

MATLOCK. 

Baths  68. 

Spring  66. 

(f)  Vid.  Mr.  Canton's  Experiments,  Philofophicai 
Traafa&ions,  vol.  LVII.  p.  203. 
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OBSERVATIONS  ON  THB 

MEDICINAL  USES 
o  p 

FIXED       A    I  R(a). 

IN  a  courfe  ot  Experiments,  which  is  yet  un- 
finiihed,  I  have  had  frequent  opportunities  of 
obferving  that  fixed  air  may,  in  no  inconfiderable 
quantity,  be  breathed  without  danger  or  uneafmefs. 
And  it  is  a  confirmation  of  this  conclufion,  that 
at  Bath,  where  the  waters  copioufly  exhale  a 
mineral  fpirit  (b),  the  bathers  infpire  it  with  im- 
punity. At  Buxton  alfo,  where  the  bath  is  in 
a  clofe  vault,  the  effe&s  of  fuch  effluvia,  if  noxious, 
muft  certainly  be  perceived. 

Encouraged  by  thefe  confiderations,  and  ftiU 
more  by  the  teftimony  of  a  very  judicious  phyfician 

( a)  Inserted  in  the  Appendix  to  Dr.  Prieftley's  Ex- 
periments and  Obfervations  on  Air,  vol.  I.  p.  300. 

[b)  See  Dr.  Falconer's  very  ufeful  and  ingenioiu 
Treatife  on  the  Bath  Water,  fecond  edit,  p,  313. 
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at  Stafford,  in  favour  of  this  powerful  antifeptic 
remedy,  I  have  adminiftered  fixed  air,  in  a  con- 
fiderable  number  of  cafes  of  the  Phthisis  Pul- 
monale, by  directing  my  patients  to  infpire  the 
fleams  of  an  effervefcing  mixture  of  chalk  and 
vinegar ;  or,  which  I  have  lately  preferred,  of  vi- 
negar and  pot-afh.  The  hectic  fever  has,  in  feveral 
inftances,  been  greatly  abated ;  and  the  matter  ex- 
pectorated has  become  lefs  offenfive,  and  better 
digefted.  I  have  not  yet,  however,  been  fo  fortu- 
nate, in  any  one  cafe,  as  to  effect  a  cure ;  al- 
though the  ufe  of  mephitic  air  has  been  accom- 
panied with  proper  internal  medicines.  But  Dr. 
Withering,  the  gentleman  referred  to  above,  in- 
forms me  that  he  has  been  more  fuccefsful.  One 
phthifical  patient  under  his  care  has,  by  a  fimilar 
courfe,  entirely  recovered ;  another  was  rendered 
much  better ;  and  a  third,  whofe  cafe  was  truly 
deplorable,  feemed  to  be  kept  alive  by  it  more 
than  two  months  fcj.    It  may  be  proper  to 

obferve 

(c)  In  a  Treatife  on  the  Foxglove,  publifhed  in 
1785,  Dr.  Withering  has  inferted  the  following 
.note.  "  Many  years  ago,  I  communicated  to  my 
««  friend,  Dr.  Percival,  an  account  of  fome  trials  of 
"  breathing  fixed  air,  in  consumptive  cases. 
"  The  refults  were  publifhed  by  him,  in  the  fecond 
<<  volume  of  his  Eflays  Medical  and  Experimental,  and 
'«  have  fince  been  copied  into  other  publications.  I 
"  take  this  opportunity  of  acknowledging,  that  I  fuf- 
**  pett  myfelf  to  have  been  miftaken,  in  the  nature  of 
"  the  difeafe,   there  mentioned  to  have  been  cured. 

««  I  believe 
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obferve  that  fixed  air  feems  only  to  be  indicated 
in  the  latter  ftages  of  the  phthifis  ■pulmonalis,  when 
a  purulent  expectoration  takes  place.  After  the 
rupture  and  difcharge  of  a  Vomica  alfo,  fuch 
a  remedy  promifes  to  be  a  powerful  palliative. 
Antifeptic  fumigations  and  vapours  have  been 
long  employed,  and  much  extolled  in  cafes  of  this 
kind.  I  made  the  following  experiment,  to 
determine  whether  their  efficacy,  in  any  degree, 
depends  on  the  feparation  of  fixed  air  from  their 
fubftance. 

One  end  of  a  bent  tube  was  fixed  in  a.  phial 
fuD  of  lime  water ;  the  other  end  in  a  bottle  of  the 
tincture  of  myrrh.  The  junctures  were  carefully 
luted,  and  the  phial,  containing  the  tincture  of 
myrrh,  was  placed  in  water  heated  almoft  to  the 
boiling  point,  by  the  lamp  of  a  tea-kettle.  A 
number  of  air  bubbles  were  feparated  but  pro- 
bably not  of  the  mephitic  kind  j  For  no  precipi- 
tation enfued  in  the  lime-water.  This  experiment 
was  repeated  with  the  Tinfl.  Tolutam,  Ph.  Ed. 
and  with  Sp.  Vinos.  Camph.  and  the  refult  was 
entirely  the  fame.    The  medicinal  action,  there- 

ei  I  believe  it  was  a  cafe  of  Vomica,  and  not  a  true 
"  Pbthijis,  that  was  cured.  The  Vomica  is  almoft  always 
"  curable.  The  fixed  air  correfts  the  fmell  of  the  matter, 
*«  and  very  fhortly  removes  the  heftie  fever.  My  pati- 
"  ents  not  only  infpire  it,  but  I  keep  large  jars  of  the 
"  effervefcing  mixture  conftantly  at  work,  in  their 
**  chambers."  See  Withering  on  the  Foxglove,  p.  205. 
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fore,  of  the  vapours  raifed  from  fuch  tinctures, 
cannot  be  afcribed  to  the  extrication  of  fixed  air; 
of  which  it  is  probable  bodies  are  deprived  by 
chemical  Johtion,  as  well  as  by  mixture. 

If  mephitic  air  be  thus  capable  of  correcting 
purulent  matter  in  the  lungs,  we  may  reafonably 
infer  it  will  be  equally  ufeful,  when  applied  ex- 
ternally to  foul  ulcers.  And  experience  confirms 
the  conclufion.  Even  the  fanies  of  a  cancer,  when 
the  carrot  poultice  failed,  has  been  fweetened  by  it, 
the  pain  mitigated,  and  a  better  digeftion  pro- 
duced. The  cafes  I  refer  to  are  now  in  the 
Manchefter  infirmary,  under  the  direction  of  my 
friend  Mr.  White,  whofe  fkill  as  a  furgeon,  and 
abilities  as  a  writer  are  well  known  to  the  public. 

Two  months  have  elapfed  fince  thefe  obfer- 
vations  were  written^,  and  the  fame  remedy, 
during  that  period,  has  been  affiduoufiy  applied, 
but  without  any  further  fuccefs.  The  progrefs  of 
the  cancers  feems  to  be  checked  by  the  fixed  air ; 
but  it  is  to  be  feared  that  a  cure  will  not  be 
effected.  A  palliative  remedy,  however,  in  a 
difeafe  fo  defperate  and  loathfome,  may  be  con- 
fidered  as  a  very  valuable  acquifition.  Perhaps 
nitrous  air  might  be  ftill  more  efficacious. 
This  fpecies  of  factitious  air  is  obtained  from  aU 
the  metals  except  zinc,  by  means  of  nitrous  acid ; 


(d)  May,  i77z. 
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and  Dr.  Prieftley  informs  me,  that,  as  a  fwcetener 
and  antifeptic,  it  far  lurpafles  fixed  air.  He  put 
two  mice  into  a  quantity  of  it,  one  juft  killed,  the 
other  offenfively  putrid.  After  twenty-five  days, 
they  were  both  perfectly  fweet. 

In  the  ulcerous  sore  throat,  much  advan- 
tage lias  been  experienced  from  the  vapours  of 
effervefcing  mixtures  drawn  into  the  fauces.  But 
this  remedy  mould  not  fuperfede  the  ufi^of  other 
antifeptic  applications. 

A  physician,  who  had  a  painful  apthous 
ulcer  at  the  point  of  his  tongue,  found  great 
relief  when  other  remedies  failed,  from  the  ap- 
plication of  fixed  air  to  the  part  affected.  He 
held  his  tongue  over  an  effervefcing  mixture  of 
pot-afh.  and  vinegar ;  and  as  the  pain  was  always 
mitigated,  and  generally  removed  by  this  vapo- 
rization, he  repeated  it,  whenever  the  anguifh 
arifing  from  the  ulcer  was  more  dian  ufually 
fevere.  He  tried  a  combination  of  pot-afh  and 
oil  of  vitriol,  well  diluted  with  waters  but  tliis 
proved  ftimulant,  and  increafed  his  pain ;  proba- 
bly owing  to  fome  particles  of  the  acid  thrown 
upon  the  tongue,  by  the  violence  of  the  effervef- 
cence.  For  a  paper,  ftained  with  the  purple 
juice  of  radifhes,  when  held  at  an  equal  diftance 
over  two  veflels,  the  one  containing  pot-afh  and 
vinegar,  the  other  the  fame  alkali  and  Spiritus 
Vitrioli  tenuis,   was  unchanged  by  the  former, 
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but  was  fpotted  with  red,  in  various  parts,  by  the 
latter. 

In  malignant  fever^,  wines  abounding  with 
fixed  air  may  be.adminjftered,  to  check  the  fep- 
tic  ferment,  and  fweeten  the  putrid  colkvies  in  the 
prima  via.  If  the  laxative  quality  of  fuch  liquors 
be  thought  an  objection  to  the  ufe  of  them,  wines 
of  a  greater  age  may  be  given,  impregnated  with 
mephitic  air,  by  a  fimple,  but  ingenious  contri- 
vance of  Dr.  Prieftley^J. 

The  patient's  common  drink  might  alfo  be 
medicated  in  the  fame  way.    A  putrid  Diarr- 
hoea frequently  occurs,  'in  the  latter  ftages  of 
fuch  diforders ;  and  it  is  a  moft  alarming  and 
dangerous  fymptom.    If  the  difcharge  be  flopped 
by  aftringents,  a  putrid  /owes  is  retained  in  the 
body,  which  aggravates  the  delirium,  and  in- 
creafes  the  fever.     On  the  contrary,  if  it  be 
fuffered  to  take  its  courfe,  the  ftrength  of  the 
patient,  muft  foon  be  exhaufted,  and  death  un- 
avoidably enfue.    The  injection  of  mephitic  air 
into  the  interlines,  under  thefe  circumftances, 
bids  fair  to  be  highly  ferviceable.    And  a  cafe, 
of  this  deplorable  kind,  has  lately  been  commu- 
nicated to  me,  in  which  the  vapour  of  chalk  and 
oil  of  vitriol,  conveyed  into  the  body  by  the 

(e)  Directions  for  impregnating  water  with  fixed 

air,  in  order  to  communicate  to  it  the  peculiar  fpirit 

and  virtue's  of  Pyrmont  water,  and  other  mineral  waters 

*f  a  fimilar  hatifre,  ,  •  „ 

machine 


FIXED    AIR.  313 


machine  employed  for  tobacco  dyfters,  quickly 
retrained  the  diarrhoea-,  corrected  the  heat  and 
fcetor  of  the  ftools,  and  in  two  days  removed 
every  fymptom  of  danger*.  A  fimilar  inftance 
of  die  falutary  ejects  of  mephitic  air,  thus  ad- 
miniftered,  has  occurred,  alio,  in  my  own  prac- 
tice, the  hiftory  of  which  I  fhall  briefly  lay  before 
the  reader.  May  we  not  prelume  that  the  fame 
remedy  would  be  equally  ufeful  in  the  dysen- 
tery ?  The  experiment  is  at  leaft  worthy  of  trial. 

Elizabeth  Grundy,  aged  feventeen,  was  at- 
tacked,on  the  10th  of  December  1772,  widi  the 
ufual  fymptoms  of  a  continued  fever.  The  com- 
mon method  of  cure  was  purfued ;  but  the  difeafe 
increafed,  and  foon  afiumed  a  putrid  type. 

On  die  23d,  I  found  her  in  a  conftant  delirium, 
with  a  fubfultus  tendimmi.  Her  fkin  was  hot  and 
dry,  her  tongue  black,  her  thirft  immoderate,  and 
her  ftools  frequent,  extremely  offenfive,  and  for 
the  moft  part  involuntary.  Her  pulfe  beat  130 
ftrokes  in  a  minute ;  fhe  dozed  much ;  and  was 
very  deaf.  I  directed  wine  to  be  adminiftered 
freely j  a  blifter  to  be  applied  to  her  back;  the 
pediliroium  to  be  ufed  feveral  times  in  the  day; 
and  mephitic  air  to  be  injected,  under  the  form  of 
a  ciyfter  eveiy  two  hours.  The  next  day,  her 
ftools  were  lefs  frequent,  had  loft  dieir  foetor,  and 

*  See  a  cafe  by  Mr.  Hey  of  Leeds,  in  the  Appendix 
to  Dr.  Prieftley's  Obfervations  on  Air,. vol.  L 

were 
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were  no  longer  difcharged  involuntarily;  her 
pulfe  was  reduced  to  no  ftrokes  in  the  minute; 
and  her  delirium  was  much  abated.  Directions 
were  given  to  repeat  the  clyfters,  and  to  fupply 
the  patient  liberally  with  wine.  Thefe  means 
were  affiduoufly  purfued  feveral  days;  and  the 
young  woman  was  fo  recruited  by  the  28th,  that 
the  injections  were  difcontinued.  She  was  now 
quite  rational,  and  not  averfe  to  medicine.  A 
decoction  of  Peruvian  bark  was,  therefore,  pre- 
ferred, by  the  ufe  of  which  me  fpeedily  recovered 
her  health. 

I  might  add  another  hiftory  of  a  putrid  dif- 
cale,  in  which  the  mephitic  air  is  now  under  trial, 
and  which  affords  the  ftrongeft  proof  both  of  the 
antifeptic,  and  of  the  tonic  powers  of  this  remedy ; 
but  as  the  iffue  of  the  cafe  remains  yet  undeter- 
mined, (though  it  is  highly  probable,  alas  !  that  it 
will  be  fatal)  I  mall  relate  only  a  few  particulars 
of  it.    Mailer  D.  a  boy  of  about  twelve  years  of 
age,  endowed  with  an  uncommon  capacity,  and 
with  the  moft  amiable  difpofitions,  has  laboured 
many  months  under  a  hectic  fever,  the  confe- 
quence  of  feveral  tumours  in  different  parts  of  his 
body.    Two  of  thefe  tumours  were  laid  open  by 
Mr.  White,  and  a  large  quantity  of  purulent  mat- 
ter was  difcharged  from  them.     The  wounds 
were  very  properly  treated  by  this  fkilful  furgeon, 
and  every  remedy,  which  my  befl  judgment  could 

fuggeft, 
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fuggeft,  was  afiiduoufly  adminiftered.  But  the 
matter  became  fanious,  of  a  brown  colour,  and 
highly  putrid.  A  diarrhaa  fucceeded;  the  pa- 
tient's ftools  were  intolerably  offenfive,  and  voided 
without  his  knowledge.  A  black  fur  collected 
about  his  teeth ;  his  tongue  was  covered  with 
apbike;  and  his  breath  was  fo  fcetid,  as  fcarcely 
to  be  endured.  His  ftrength  was  almoft  ex- 
haufted;  a  Jubfultus  tendinum  came  on  ;  and  the 
final  period  of  his  fufferings  feemed  to  be  rapidly 
approaching.  As  a  laft,  but  almoft  hopelefs 
effort,  I  advifed  the  injection  of  clyfters  of  me- 
phitic  air.  Thefe  foon  corrected  the  fcetor  of  the 
patient's  ftools,  reftrained  his  diarrbaa,  and 
feemed  to  recruit  his  ftrength  and  fpirits.  Within 
the  ipace  of  twenty-four  hours,  his  wounds  af- 
fumed  a  more  favourable  appearance  the  matter 
difcharged  from  them  became  of  a  better  colour 
and  confiftence;  and  was  no  longer  fo  offenfive 
to  the  fmell.  The  ufe  of  this  remedy  has  been 
continued  feveral  days,  but  is  now  laid  afide.  A 
large  tumour  is  fuddenly  formed  under  the  right 
ear ;  fwallowing  is  rendered  difficult  and  painful ; 
and  the  patient  refufes  all  food  and  medicine. 
Nourifhing  clyfters  are  directed:  But  it  is  to 
be  feared  that  thefe  will  renew  the  loofenefs,  and 
that  this  amiable  youth  will  quickly  fink  under 
his  diforder  (f). 

(f)  He  langyifhed  about  a  week,  and  then  died. 

The 
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The  ufe  of  Wort,  from  its  faccharine  quality, 
and  difpofition  to  ferment,  has  lately  been  pro- 
pofed  as  a  remedy  for  the  sea  scurvy.  Water, 
or  other  liquors,  already  abounding  with  fixed  air 
in  a  feparate  ftate,  fhould  feem  to  be  better 
adapted  to  this  purpofe ;  as  they  will  more  quickly 
correct  the  putrid  difpofition  of  the  fluids,  and  at 
the  fame  time,  by  their  gentle  ftimulus 
increafe  the  powers  of  digeftion,  and  give  new 
ftrength  to  the  whole  fyftem. 

Dr.  Priestley,  who  fuggefted  both  the  idea 
and  the  means  of  executing  it,  has,  under  the 
fanftion  of  the  College  of  Phyficians,  propofed 
the  fcheme  to  the  Lords  of  the  Admiralty,  who 
have  ordered  trial  to  be  made  of  it,  on  board  fome 
of  his  Majefty's  mips  of  war.  Might  it  not,  how- 
ever, give  additional  efficacy  to  this  remedy,  if, 
inftead  of  fimple  water,  the  infufion  of  malt  were 
to  be  employed  ? 

I  am  perfuaded  fuch  a  medicinal  drink  might 
be  prefcribed  alfo,  with  great  advantage,  in 
scrophulous  complaints,  when  not  attended 
with  a  hectic  fever  j  and  in  other  diforders,  in 
which  a  general  acrimony  prevails,  and  die  crafis 
of  the  blood  is  deftroyed.    Under  fuch  circum- 

(g)  The  vegetables,  which  are  molt  efficacious  in  the 
cure  of  the  fcurvy,  poffefs  fome  degree  of  itimulating 
power. 

fiances, 
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fiances,  I  have  feen  vibices,  which  fpread  over 
the  body,  diHvppear  in  a  few  days  from  die  ufe 
of  wort. 

A  gentleman,  who  is  fubjett  to  a  fcorbutic 
eruption  in  Ins  face,  for  which  he  has  ufed  a 
variety  of  remedies  with  no  very  beneficial  effect, 
has  lately  applied  the  fumes  of  chalk  and  oil 
of  vitriol  to  the  parts  affected.  The  operation 
occafions  great  itching  and  pricking  in  the  fldn, 
and  fome  degree  of  drowfinefs ;  but  evidently 
abates  the  ferous  difcharge,  and  diminiflies  the" 
eruption.  This  patient  has  feveral  fymptoms 
which  indicate  a  genuine  fcorbutic  diathesis; 
and  it  is  probable  that  fixed  air,  taken  internally, 
would  be  an  ufeful  medicine,  in  this  cafe. 

The  laline  draughts  of  Riverius  are  fuppofed  to 
owe  their  antiemetic  effects  to  die  air,  which 
is  feparated  from  the  fait  of  wormwood,  during 
the  act  of  effervefcence.    And  the  tonic  powers  of 
many  mineral  waters  feem  to  depend  on  this  prin- 
ciple.   I  was  lately  defired  to  vifit  a  lady,  who 
had  moil  fevere  convulfive  retchings.  Various 
remedies  had  been  adminiftered  without  effect, 
before  I  faw  her.    She  earneftly  defired  a  draught 
of  malt  liquor ;  and  was  indulged  with  half  a  pint 
of  Burton  beer,  in  brlfk  effervefcence.    The  vo- 
mitings ceafed  immediately,  and  returned  no 
more.    Fermenting  liquors,  it  is  well  known, 
abound  with  fixed  air.    To  this,  and  to  the  cor- 
dial. . 
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dial  quality  of  the  beer,  the  favourable  effed 
whch  it  produced,  may  juftly  be  afcribed.  But 
I  mall  exceed  my  dcfign  by  enlarging  further  on 
this  fubjecl.  What  has  been  advanced,  it  is 
hoped,  will  fuffice  to  excite  the  attention  of  phy- 
ficians  to  a  remedy,  which  is  capable  of  being  ap- 
plied to  fo  many  important  medicinal  purpofo. 


P-  S.  1776.    May  not  mephitic  water  prove 
an  afhve  and  ufefiil  remedy  in  fuch  fpecies  of 
dropfies  as  originate  from  obftruftions  in  the 
liver,  or  from  a  general  atonia  of  the  folids,  and 
poverty  of  the  fluids?    From  its  ftimulant  and 
penetrating  powers,  it  fhould  feem  well  adapted 
to  pervade  the  minuteft  feries  of  veffels  j  as  a 
foengthener,  it  will  give  vigour  to  the  organs  of 
digeftion;  and  as  a  diuretic,  will  tend  to  carry 
off,  by  urine,  the  fuperabundant  ferofities.  In 
the  ana/area  and  a/cites  the  blood  is  generally  of 
a  loofe  texture,  and  the  coagulable  lymph  is 
iometimes  fo  much  difiolved,  that  the  whole 
mafs  aflumes  the  appearance  of  gelly.    As  fixed 
air  has  been  ihewn,  by  Dr.  Hales  and  Dr.  Mac- 
bride,  to  be  a  bond  of  union  to  the  particles  of 
matter,  may  not  mephitic  water  contribute  to 

fupply 
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fupply  the  animal  fluids  with  this  cementing  prin- 
ciple ?  Other  tonic  and  diuretic  remedies  may 
be  combined  with  this  grateful  liquor;  and  if 
the  patient's  thirft  be  immoderate,  and  his  cafe 
attended  with  imminent  danger,  he  may  be  al- 
lowed to  drink  of  it  to  fatietyf^J.  The  waters 
of  Bath  in  Somerfetfhire,  have  been  found  to  be 
Jignally  ferviceable  in  oedematous  fwellings  of 
the  legs,  which  have  fucceeded  intermittents ; 
and  alio  in  anafarcas,  when  the  ftrength  has  not 
been  too  far  impaired  (i).  I  have  repeatedly 
experienced  the  falutary  effects  of  Buxton  water 

(b )  Sanatur,  indulgent  fibi,  dirus  hydrops. 
The  following  paffage  is  extracted  from  a  letter  whick 
I  have  lately  received  from  my  learned  friend  Dr.  Baker. 

Have  you  heard  of  M.  Bacher?  Such  is  faid  to 
"  have  been  his  fuccefs  in  dropfies,  that  the  French 
"  government  has  been  induced,  from  the  report  made 
"  of  the  effects  of  his  tonic  pills,  to  purchafe  the  fecret 
'*  of  their  compofition  ;  trials  being  firft  made  under  the 
"  eye  of  the  court  phylicians.  The  chief  ingredient  in 
"  the  pills  is  the  black  hellebore  ;  but  Bacher  fays, 
"  that  without  the  afliftance  of  diluents  he  could  do  no- 
"  thing.  «  Le  malade  bu-vait  a  fa  faif,'  is  the  language 
"  of  every  page.  This  puts  me  in  mind  of  fome  cafes, 
"  which  I  publiflied,  in  the  fecond  volume  of  the 
"  Medical  Tranfa&ions  ;  and  I  have  lately  been  in- 
"  formed  from  Vienna,  that  Dr.  Colin  has  more  fnc- 
"  cefs  than  others  with  the  fame  medicines,  probably 
"  becaufe  his  patients  are  allowed  to  drink  ad  libitum" 

(i)  See  Falconer  on  the  Bath  waters. 

ill 
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in  fimilar  cafes :  And  as  thefe  celebrated  fprings 
owe  their  virtues,  in  part,  to  the  mineral  fpirit 
which  they  contain,  their  efficacy  in  dropfies 
affords  iufficient  encouragement  to  the  trial  of 
mephitic  water,  in  the  fame  diforders. 

Fixed  air,  conveyed  by  a  proper  tube  into 
the  noftrils,  feems  likely  to  prove  the  beft  topi- 
cal application  in  the  Oz^na  ■>  whether  the  dif- 
eafe  be  feated  in  the  antrum  Highmorianum,  or  in 
the  frontal  finufes.  It  will  be  eafy  to  guard  the 
patient  againll  drawing  into  his  lungs  too  large 
a  quantity  of  this  air,  by  directing  him  to  breadie 
with  his  mouth  open,  during  the  operation. 


ESSAY 


ESSAY  V. 


ON      T   H  £ 


ANTISEPTIC  AND   SWEETENING  POWERS, 

AND  ON   THE   VARIETIES  OF 

FACTITIOUS  AIR. 

rp  HOUGH  the  fad  has  lately  been  con- 
A  troverted  by  an  ingenious  writer,  I  am 
fully  convinced  with  Dr.  Macbride,  from  the 
evidence  of  repeated  experiments,  that  fixed  air 
has  the  property  both  of  retarding  and  of  correct- 
ing putrefa&ion.  It  may  afford  matter  of  amufe- 
ment,  to  confider  in  what  manner  thefe.  effects 
are  produced. 

That  fixed  air  may  reftrain,  and  even  prevent 
putrefaction,  without  poffeffing  any  inherent  an- 
tifeptic  quality,  is  not  difficult  to  conceive.  For 
by  furrounding  the  putrefcent  fubftance  with  that 
kind  of  air,  which  it  yields  by  putrefaction,  and 
which  requires  fome  vehicle  to  difcharge  or  carry 
it  off,  the  feparation  of  it  is  prevented,  and  the 
body  thus  retained  in  its  original  fate.  Tins 
Vol.  I.  T  may 


322       ON  FACTITIOUS  AIR. 

may  be  illuftrated  by  a  wet  fponge  or  cloth, 
which  will  never  become  dry  in  an  atmofphere 
faturated  with  moifture  :  Or  ftill  more  appofitely 
by  putting  a  mixture  of  fulphur  and  iron  filings 
in  a  confined  place,-  or  into  air  in  which  candles 
have  burned  out.  Under  thefe  circumftances, 
no  heat,  effervefcence,  or  fume  can  be  generated ; 
whereas  die  fame  mixture  in  frefh  air  prefently 
grows  hot,  fmokes  copioufly,  and  fmells  very 
ofFenfively  (a).  The  fame  obfervation  will  ac- 
count for  the  curious  fad,  mentioned  by  Dr.  Alex- 
ander, that  the  effluvia  of  putrid  fubftances  retard 
putrefaction  in  the  bodies  expofed  to  them.  Per- 
haps, however,  the  generation  of  a  volatile  alkali 
may  have  fome  fhare  in  producing  this  effecl:. 

But  fuppofing  the  foregoing  hypothecs  to  be 
well  founded,  which  I  advance  only  as  conjec- 
ture, how  are  we  to  explain  the  fweetening  powers 
of  fixed  air  ?  An  eminent  philofopher  feems  to 
hint  that  fixed  air  may  act  as  a  menftruum  for  the 
putrid  effluvium,  and  thus  imbibe  or  difcharge 
it  from  the  feptic  body.  The  fame  idea  fuggefted 
itfelf  to  Mr.  Henry,  in  confequence  of  the  follow- 
ing experiment,  to  which  I  was  a  witnefs.  A 
piece  of  putrid  flem  was  fufpended  twelve  hours, 
in  a  three  pint  bottle  clofely  corked,  and  filled 

(a)  See  Dr.  Prieftley's  moft  ingenious  papers  on 
factitious  air,  which  will  probably  be  publifhed  in  the 
LXII.  vol.  of  the  Philof.  Tranf. 
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with  fixed  air,  which  had  been  feparated  from 
chalk  by  the  vitriolic  acid.  The  beef  was  confi- 
derabty  fweetened,  but  the  air  in  the  bottle  was 
rendered  intolerably  offenfive.  Now  it  affords 
a  natural  folution  of  diis  fact,  if  we-  admit  that 
fixed  air,  by  the  laws  of  chemical  affinity,  ab- 
ftracls  from  the  feptic  body,  and  holds  fufpended 
or  dilfolved  the  putrid  particles  which  it  emits. 
And  luch  an  affinity  feems  probable,  from  their 
ready  combination,  as  well  as  from  their  dilpofi- 
tion  to  fly  off  together  from  putrefying  fubftances. 
But  how  is  the  putrefactive  procefs  checked,  and 
the  frefh  generation  of  effluvia  reftrained,  under 
fuch  circumftances  ?  A  piece  of  the  fame  flefh, 
which  was  employed  in  the  foregoing  experiment, 
was  left  all  night  in  the  external  air,  by  the  cir- 
culation of  which  the  effluvia  could  not  fail  to 
be  carried  off,  as  they  were  formed ;  yet  the  offen- 
five odour  of  the  flefh  was  not  diminifhed.  Has 
not  the  reafon  of  this  difference,  between  the 
expofure  of  a  putrid  fubftance  to  common  air, 
and  to  mephitic  air,  been  before  affigned,  when 
it  was  fuggefted  that  the  latter  may  perhaps  re- 
ftrain  the  flight  of  that  principle  in  bodies,  the 
feparation  of  which  "conftitutes  an  effential  part 
of  the  procefs  of  putrefaction  ?  Animal  flefh  will 
neither  become  putrid  in  vacuo,  nor  when  clofely 
confined  from  the  accefs  of  common  air.  In 
both  cafes  a  vehicle  is  wanting  for  the  efcape 

Y  2  of 
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of  the  mephitic  air.  In  like  manner  red  hot  wood 
ceafes  to  burn  in  inflammable  air,  becaufe 
fuch  air  is  already  iaturated  with  phlogifton. 

I  have  advanced  the  preceding  conjectures, 
concerning  die  manner  in  which  fixed  air  may 
retard  and  correct  putrefaction,  not  as  affording 
me  full  conviction,  or  to  indulge  the  fpirit  of 
hypodiefis,  but  to  promote  the  further  investiga- 
tion of  a  fubjedr.  fb  curious  and  interefting. 

Experiment  I.  It  is  a  fa6t  lately  afcertained 
by  a  very  accurate  philofopher,  that  putrefadlon 
generates  air  fimilar  to  that  which  animals  have 
breathed.  But  this  and  the  fucceeding  experi- 
ment mew  that  there  is  fome  little  diverfity  in 
their  properties  and  effects.  Air  was  blown  for- 
cibly from  the  lungs,  for  a  fufficient  length  of 
time,  into  a  phial  containing  diftilled  water  and 
iron  filings.  The  water  was  then  filtered,  and 
a  few  drops  of  the  infufion  of  galls  were  added 
to  it.  A  dark  red  colour,  inclining  to  purple, 
was  inftandy  produced. 

Experiment  II  (b ).  Eight  ounces  of  ox-gall 
were  poured  into  a  bottle,  which  had  a  tube 
communicating  with  another  phial,  containing 
half  an  ounce  of  iron  filings,  and  four  ounces  of 
diftilled  water.  After  {landing  two  days,  part  of 
the  water  was  filtered,  and  fuffered  no  change  of 

(b)  Communicated  by  Dr.  Falconer  of  Bath. 

colour 
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colour  from  the  addition  of  an  aftringent  tincture. 
But  the  next  day,  when  the  fermentation  in  the 
gall  was  more  evident,  another  filtered  portion 
of  the  water  ftruck,  with  the  fame  tincture,  a  deep 
rofy  red.  On  the  fifth  and  fixth  days,  when  the 
gall  became  intolerably  putrid,  though  the  va- 
pour ftill  corroded  the  iron  filings,  it  feemed  to 
have  loft  the  power  of  diflblving  them.  For  the 
aftringent  tincture  no  longer  produced  any  change 
of  colour  in  the  water,  and  the  iron  was  evi- 
dently precipitated. 

Experiment  III  (c ).  Solutions  of  iron  in  wa- 
ter, obtained  by  different  kinds  of  fixed  air,  vary 
in  the  colours  which  they  ftrike  with  an  infufion 
of  galls.  When  the  vitriolic  acid  and  foffil  alkali 
are  employed,  a  black  tinge  is  produced ;  when 
magnefia,  or  calcareous  earths  and  the  fame  acid 
are  ufed,  a  purple  hue  is  ftruck  •,  and  when  the 
air  is  fupplied  by  fermentation,  the  artificial  chaly- 
beate is  changed,  by  galls,  into  a  rofy  red. 

Experiment  IV.  Air,  difcharged  from  chalk 
by  the  vitriolic  acid,  readily  and  perfectly  com- 
bines with  water;  but  when  feparated  by  the 
nitrous  acid,  the  union  is  more  difficult  to  be 
effected,  and  much  lefs  complete.  And  the 
artificial  mineral  water,  made  by  the  latter,  is 

(c)  By  the  fame. 

Y  3  more 
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more  pungent  and  iparkling  than  by  the  former 
acid. 

Experiment  V.  Factitious  air,  feparated 
from  fteel  filings  by  the  vitriolic  acid,  neither 
occafioned  any  precipitation  in  lime  water,  nor 
rendered  the  cauftic  fixed  alkali  mild.  Whereas 
the  air,  let  free  from  chalk  and  magnefia  by  the 
fame  acid,  inftantly  produced  a  milkinefs  in  lime 
water,  and  reftored  to  the  cauftic  alkali  the  power 
of  efFervefcence. 

Experiment  VI.  .A  piece  of  putrid  mutton, 
which  had  been  employed  as  a  ftandard  in  fome 
other  experiments,  was  divided  into  two  equal 
parts :  One  of  thefe  wa.s  fufpended  by  a  thread  in 
a  phial,  containing  an  effervefcing  mixture  of 
chalk  and  dilute  fpirit  of  vitriol ;  the  other  in 
a  fimilar  phial,  with  a  mixture  of  iron  filings  and 
the  fame  acid.  The  mouths  of  the  phials  v/ere 
flightly  flopped  with  folded  paper ;  and  a  brifk 
fermentation  took  place  in  each  of  them.  After 
being  expofed  fixteen  hours  to  the  air  detached 
from  thefe  fubftances,  the  bits  of  mutton  were 
taken  out,  and  examined.  They  were  both  con- 
fiderably  firmer  in  thejr  texture;  and  the  one, 
which  had  been  fufpended  over  the  efFervefcing 
mixture  of  chalk  and  oil  of  vitriol,  was  entirely 
fweetened ;  but  the  putrid  fetor  of  the  other  was 
not  in  the  leaft  degree  corrected. 


Experiment 
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Experiment  VII.  A  piece  of  putrid  flefli  was 
ilifpended  about  half  an  hour,  over  a  mixture  of 
iron  filings  and  nitrous  acid,  and  was  perfectly 
fweetened.  It  had  acquired  a  pungent  .and 
llighdy  acid  fmell,  but  remained  firm  and  free 
from  fetor,  when  this  odour  was  waflied  off.  The 
water,  in  which  the  flefli  was  waflied,  did  not 
effervefce  with  lixivium  tartari;  nor  did  the 
vapour,  arifing  from  the  fpirit  of  nitre  and  iron 
filings,  produce  any  change  of  colour  in  a  paper 
covered  with  fyrup  of  violets ;  preemptive  proofs 
that  the  fweetnefs  of  the  flefli  was  not  reftored  by 
any  acid  fumes. 

'The  fixed"  air  of  metals  feems,  by  fome  of 
thefe  experiments,  to  be  of  a  kind  different  from 
that  which  is  contained  in  alkalis  and  calcareous 
earths.  And  confequendy  the  action  of  thefe 
fubftances,  as  jinxes,  cannot  be  explained  on  the 
principle  of  their  reftoring  the  air  which  had  been 
loft  by  calcination.  Indeed  diere  are  otfier  proofs 
that  the  refufcitation  of  calces  does  not  depend  on 
this  caufe.  I  have  been  aflured  by  an  able  che- 
mift,  that  he  has  repeatedly  reftored  minium  to  its 
metalline  ftate,  by  die  cauftic  alkali,  aflifted  by 
a  proper  degree  of  heat ;  and  that  feveral  of  the 
metals  may  be  revived  by  the  force  of  fire  alone. 
It  is  true  that  a  mild  calcareous  eardi,  employed 
as  a  flux,  is  always  rendered  cauftic  by  die  opera- 
tion.   But  this  may  be  owing  to  the  action  of  the 

Y  4  fire, 
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fire,  and  not  to  the  lofc  of  its  air  by  elective 
attraction,  PerhaPs  *e  operation  of  alkalis  and 
calcareous  earths,  as  fluxes,  may  depend  on  their 
abforbing  the  matter,  which  feems  to  be  added 
to  metallic  fubftances,  by  the  procefs  of  calcina- 
tion, and  which  furnimes  fuch  an  amazing  in- 
creafe  of  weight  (d).  Inflammable  bodies  may 
produce  the  fame  effe<5t,  by  volatilizing  and  car- 
rying it  off". 


(d)  Antimony,  when  calcined,  gains  one  eleventh 
part  of  its  original  weight;,  zinc  one  tenth;  tin  one 
fixth ;  and  lead,  when  converted  into  minium,  one 
fourth. 


ESS  A  r 


ESSAY     VI  (a). 


ON  THE 

NOXIOUS  VAPOURS 

O  F 

CHARCOAL. 

THE  accurate  and  ingenious  Dr.  Hales  has 
proved,  by  a  great  variety  of  experiments, 
that  air  enters  in  a  very  confiderable  proportion 
into  the  compofition  of  all  bodies  j  that  air, 
thus  combined,  is  in  a  fixed  ftate,  and  contributes 
to  form  the  union  and  firm  connection  of  the 
conftituent  parts  of  bodies ;  and  that  on  their  de- 

(a)  This  eflay  was  communicated  in  1772,  by  the 
late  learned  and  much  refpe&ed  Dr.  Dobfon ;  who  then 
refided  at  Liverpool,  but  afterwards  removed  to  Bath. 
The  few  philofophical  errors  it  contains  mull  be  im- 
puted to  the  imperfect  knowledge  of  factitious  air,  which 
fubfifted  at  the  time  when  it  was  written.  I  again  infert 
it,  with  peculiar  pleafure,  as  a  memorial  of  reciprocal 
elteem  and  friendlhip.    January  r,  1788. 

itruction 
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ftruction  or  decompofition,  this  fixed  air  is  again 
reftored  to  its  ftate  of  elafticity. 

Fixed  air,  whether  procured  by  fire,  fermen- 
tation, or  chemical  refolution,  has  been  fuppofed 
to  be  a  body  Jui  generis ;  and  to  poffefs  properties, 
by  which  it  is  always  diftinctly  characterized.  It 
is  more  conformable  however  to  the  fimplicity 
which  is  conftantly  obferved  in  the  operations  of 
nature,  to  conclude,  that  as  it  is  common  atmof- 
pheric  air  which  enters  into  the  compofition  of 
bodies,  it  is  likewife  the  fame  air  which  is  again 
detached,  on  their  decompofition  or  destruction ; 
that  its  Varieties  depend  on  adventitious  matter; 
and  that  it  has  different  degrees  of  mixture  and 
compofition,  accordingly  as  it  is  obtained  from  dif- 
ferent fubftances,  or  by  a  different  procefs. 

That  by  degrees  however,  it  is  decompounded  j 
returns  to  its  original  fimplicity ;  is  reftored  to  the 
common  magazine  from  which  it  was  taken ;  and 
that  the  atmolphere  is  thus  conftandy  gaining,  by 
one  procefs,  what  it  lofes  by  another. 

Factitious  or  fixed  air  is  the  general  term, 
by  which  this  fubject  is  diftinguifhed ;  and  when 
it  produces  any  noxious  effects,  either  in  con- 
fequence  of  the  procefs  by  which  it  is  procured,  or 
the  manner  in  which  it  is  applied,  it  may  then  be 
properly  called  mephitic  air. 

Much  has  been  done,  by  fome  very  ingenious 
modern  writers,  to  illuftrate  this  fubject;  and 

much 
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much  ftill  remains  to  be  done,  to  compleat  the 
chemical  and  medical  hiftory  of  fixed  air.  The 
prefent  commentary  chiefly  refpects  the  factitious 
air  of  charcoal  \  or  the  mephitic  vapours  which 
arife  from  this  fubftance,  in  the  ftate  of  ignition. 
And  the  following  hiftory  points  out  both  the 
noxious  qualities  of  thefe  vapours,  and  their  mode 
of  action  on  the  animal  ceconomy. 

October  5,  1769.  A  fervant  to  a  gentle- 
man's family  in  Liverpool,  fhut  himfelf  up  in 
a  fmall  room  to  clean  plate.  In  this  room  there 
was  a  chafing-difh  of  burning  charcoal,  and  the  door 
and  window  were  clofed.  He  foon  felt  himfelf 
very  ill,  as  he  exprefTed  it ;  was  chilly,  fickifh, 
and  had  mooting  pains  in  the  head.  He  con- 
tinued to  be  affected  in  this  manner  for  upwards 
of  an  hour  and  a  half,  during  which  time  he  had 
been  twice  called  out,  but  returned  again  to  the 
fame-  fitutation  in  a  few  minutes.  The  chills, 
ficknefs,  and  pain  in  the  head  became  more 
fevere,  and  were  increafed  by  fits ;  he  retched, 
but  could  not  vomit.  Thefe  were  the  only 
fenfations  he  could  recollect ;  and  on  my  afking 
him,  whether  he  did  not  feel  an  oppreffion  at 
-"his  breaft,  or  a  fenfe  of  fuffocation,  he  anfwered 
in  the  negative. 

He  remembered  that  he  heard  the  clock  ftrike 
eleven,  which  was  an  hour  and  a  half  from  his 
firft  going  into  the  room;  and  ftill  finding  him- 
felf 
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felf  very  ill,  but  having  no  fufpicion  of  the  caufe, 
he  leaned  forwards,  refted  his  head  upon  his 
hands,  and  from  that  time  had  no  further  know- 
ledge of  what  paffed. 

About  half  an  hour  after  this,  fome  of  the 
family  going  near  the  door,  were  alarmed  by  his 
groans.  The  door  was  forced  open,  and  he  was 
found  extended  on  the  ground ;  his  eyes  fixed  and 
flaring ;  his  hands  clenched ;  his  arms,  legs,  and 
whole  body  rigid  j  and  his  countenance,  which 
was  naturally  pale,  had  now  a  death-like  appear- 
ance. 

He  was  immediately  carried  into  the  open  air ; 
but  it  was  with  difficulty  that  his  limbs  were  fo 
bent  that  he  could  be  feated  in  a  chair.  He 
continued  to  groan,  and  on  the  application  of  hartf- 
horn  drops  to  his  nofe,  exerted  a  kind  of  motion, 
as  if  offended.  Cold  water  thrown  upon  his  face, 
had  a  more  powerful  effect,  to  roufe  him.  After 
ten  minutes,  he  came  to  himfelf;  and  in  about 
twenty  minutes,  he  was  able  to  walk. 

At  this  time  I  flrft  faw  him.  He  complained  of 
pain  in .  his  head,  coldnefs  and  ficknefs ;  was  hot 
to  the  touch  -3  his  pulfe,  fmall  and  frequent,  1 20 
in  a  minute.  While  I  was  examining  him,  I 
obferved  his-  voice  faultered  ;  his  eyes  became 
fixed ;  he  ftaggered  forwards,  and  would  have 
fallen,  had  he  not  been  fupported.  He  was 
placed  in  a  chair,  and  remained  in  a  ftate  of 

infenfibility 
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infenfibility  near  a  minute ;  there  was  no  rigidity  j 
the  colour  of  the  countenance  did  not  change  ■> 
but  the  pulfe  was  extremely  fmall,  frequent,  and 
irregular.  On  coming  to  himfelf,  he  complained 
much  of  pain*  in  his  head,  was  rick,  retched, 
trembled,  and  was  cold  and  hot  by  fits ;  a  con- 
fiderable  degree  of  fever  remained  for  two  days, 
and  then  gradually  left  him. 

We  have  here  a  fair  opportunity  of  obferving 
the  effects  of  thefe  noxious  vapours.  The  patient 
was  near  two  hours  ftruggling  widi  die  poifon; 
and  the  whole  progrefs  of  the  fymptoms  clearly 
points  out  an  immediate  affection  of  the  brain 
and  nervous  fyftem,  not  of  the  lungs. 

It  is  the  common  apprehenfion,  that  thofe  who 
are  killed  by  the  effluvia  of  burning  charcoal, 
are  Juffocated ;  and  this  apprehenfion  is  fupported 
by  the  authorities  of  fome  very  diftuiguifhed 
practical  writers. 

Morgagni,  in  his  excellent  work  de  Sedibus  el 
Caufis  Morbcrum,  afferts,  that  thofe  who  die  from 
the  fleams  of  charcoal,  the  .fleams  of  the  fermenting 
grape,  in  the  Grotto  di  Cani,  and  in  the  cavern 
•ofPyrmont,  are  Juffocated  (b). 

Hoffman,  in  his.  Differtation  de  fumo  carbonum 
noxio,  fays,  that  thefe  vapours  being  received 
into  the  breaft,  diftend  the  lungs,  prevent  the  ad- 

(b)  Epift,  19.  §  40. 
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million  of  air,  and  thus  Juffocate  (c ).  The  mode 
of  operation  is  expreffed  in  very  ftrong  terms. 
Eadem  enim  horum  operandi  ratio  eft,  ac  fi  ajperam 
arteriamfilo  conftringas ;  nam  utroque  horum  aeris 
fufficiens  introitus  imfeditur  (d). 

Doctor  Hales  concludes,  that  the  fleams  of 
the  Grotto  di  Cani,  and  feveral  other  noxious 
vapours,  deftroy  the  elafticity  of  the  air,  occafion 
the  veficles  of  the  lungs  to  collapfe,  and  thus 
Juffocate ;  and  caufe  fudden  death  (e). 

Such  are  the  refpe&able  authorities  which  give 
weight  to  the  common  opinion,  thatthofe  who  are 
killed  by  thefe  noxious  effluvia,  are  fufFocated. 
The  following  experiments,  hiftories,  and  ob- 
fervations,  tend  however  to  eftablim  a  different 
doctrine. 

We  learn  from  the  experiments  of  the  celebrated 
Greenwood,  that  the  air  of  a  well,  in  which  the 
men  who  went  down  perimed,  and  in  which  a 
lighted  torch  was  inftantly  extinguilhed,  did  not 
differ  from  common  air,  either  in  gravity,  hu- 
midity, or  elafticity  (f). 

The  fame  is  found  to  be  true  of  the  Grotto 
di  Cani.  In  this,  the  height  of  the  mercury  in 
the  barometer  was  not  altered  by  the  deadly 

(c)  Hoffman,  torn.  IV.  p.  697.  22. 

(d)  lb. 

(e)  Hales's  Statics,  p.  260,  261. 

(f)  Saggio  delle  Tranfar.  torn.  V.  p.  2. 
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vapours  (g).  And  we  have  the  lame  proof  of  the 
ftate  of  the  air  in  the  cavern  of  Pyrmont  (7>J. 
It  appears  likewife  from  die  experiments  of  the 
learned  Leonardo  Capuano,  that  thofe  animals 
which  do  not  breathe,  are  deftroyed  in  the  Grotto 
di  Cani,  though  flowly  and  with  more  diffi- 
culty ( i). 

Dr.  Hales  indeed  proves,  that  the  fumes  of 
burning  fulphur,  and  the  exhalations  from  the 
lungs  of  animals,  bring  into  a  fixed  ftate  part  of  the 
air  through  which  they  are  difperfed,  and  confe- 
quently  diminifh  its  elafticity.  That  this  circum- 
ftance  however  is  not  the  caufe  of  death,  is  hence 
evident ;  in  high  winds  and  ftorms,  and  on 
afcending  very  high  mountains,  a  greater  dimi- 
nution of  elafticity  takes  place,  without  fuch  fatal 
effects  f£  ). 

All  thefe  noxious  vapous,  whether  arifing  from 
burning  charcoal,  the  fermenting  grape,  the 
Grotto  di  Cani,  or  the  cavern  of  Pyrmont,  ope- 
rate nearly  in  the  fame  manner.  When  accu- 
mulated and  confined,  their  effects  are  often 
inftantaneous;  they  immediately  deftroy  the  ac- 

(g)  Mead  de  Venenis,  tent.  6. 

(h)  Commerc.  litter.  A.  1737.  Heb.  8. 

(i)  Delle  Mofette,  Lez.  1. 

(k)  Veratti  Com.  Acad.  Boncn.  torn.  It.  part  Tf. 
p.  Z71,  276.  And  Element.  Phyfiolog.  Haller.  toI.  III. 
p.  208. 
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tion  of  the  brain  and  nerves.,  and  in  a  moment 
arreft  the  vital  motions.  When  more  diffufed, 
their  effects  are  flower,  but  ftill  evidently  mark 
out  a  diredt  affeftion  of  the  nervous  fyftem. 

Those  who  are  expofed  to  the  vapours  of  the 
fermenting  grape,  areas  inftantly deftroyed,  as  they 
would  be  by  the  ftrongeft  ele&rical  mock.  A  ftate 
of  infenfibility  is  die  immediate  effedr.  upon  thofe 
animals,  which  are  thruft  into  the  Grotto  di  Cani, 
or  the  cavern  of  Pyrmont;  the  animal  is.  depri- 
ved of  motion,  lies  as  if  dead,  and  if  not  quickly 
returned  into  the  frefli  air,  is  irrecoverable.  And 
if  we  attend  to  the  hiftories  of  thofe  who  have 
fuffered  from  the  vapours  of  burning  charcoal, 
we  mail  in  like  manner  find  that  the  brain  and 
moving  powers,  are  the  parts  primarily  affected. 

A  cook,  who  had  been  accuftomed  to  make 
ufe  of  lighted  charcoal  more  than  his  bufinefs 
required,  and  to  ftand  with  his  head  over  thefe 
fires,  complained  for  a  year  of  very  acute  pain 
in  the  head;  and  after  this,  was  feized  with  a 
paralytic  affe&ion  of  the  lower  limbs,  and  a  flow 
fever  (I). 

A  person  was  left  reading  in  bed,  with  a  pan 
of  charcoal  in  a  corner  of  the  room.  On  beincr 
vifited  early  the  next  morning,  he  was  found 
with  his  eyes  fhut,  his  book '  open  and  laid  on 


(I)  Morgagni.  Epift.  64.  §  15. 
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one  fide,  his  candle  extinguiflied,  and  to  appear- 
ance like  one  in  a  deep  fleep.  Stimulants  and 
cupping  glafies  gave  no  relief ;  but  he  was  foon 
recovered  by  the  free  accefs  of  frelh  air  (m). 

Four  prifoners,  in  order  to  make  their  efcape, 
attempted  to  deftroy  the  iron  work  of  their  win- 
dows, by  the  means  of  burning  charcoal.  As  foon 
as  they  commenced  their  operations,  the  fumes 
of  the  charcoal  being  confined  by  the  clofenefs 
of  the  prifon,  one  of  them  was  ftruck  dead ; 
another  was  found  pale,  fpeechlefs,  and  without 
motion  •,  afterwards  he  fpoke  incoherently,  was 
feized  with  a  fever,  and  died.  The  other  two 
were  with  great  difficulty  recovered  (n ). 

Two  boys  went  to  warm  themfelves  in  a  ftove, 
heated  with  charcoal.  In  the  morning  they  were 
found  deftitute  of  fenfe  and  motion,  with  coun- 
tenances as  compofed  as  in  a  placid  fleep.  There 
were  fome  remains  of  pulfe,  but  they  died  in  a 
fhort  time  (0). 

A  fisherman  depofited  a  large  quantity  of 
charcoal  in  a  deep  cellar.  Some  time  afterwards, 
his  fon,  a  healthy  ftrong  man,  went  down  into 
the  cellar  with  a  pan  of  burning  charcoal  and  a 
light  in  his  hand.  He  had  fcarcely  defcended 
to  the  bottom,  when  his  candle  went  out.  He 

(m)  Chefneou,  696. 
(n)  Donatus.  Epift.  694,         (0)  Id.  695. 
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returned,  lighted  his  candle,  and  again  defcended. 
Soon  after  he  called  aloud  for  affiftance.  His 
mother,  brother,  and  a  fervant  hafted  to  give 
him  relief,  but  none  of  them  returned.  Two 
others  of  the  village  ftiared  the  fame  fate.  It 
was  then  determined  to  throw  large  quantities  of 
water  into  the  cellar ;  and  after  two  or  three  days, 
they  had  accefs  to  the  dead  bodies,  (p) 

C<elius  Aurelianus  fays,  that  thofe  who  arc 
injured  by  the  fumes  of  charcoal,  become  cata- 
leptic, And  Hoffman  himfelf,  in  another 
part  of  his  works,  enumerates  a  train  of  fymptoms 
which,  in  no  refpect,  correfpond  with  his  idea  of 
fufFocation.  Thofe  who  fuffer  from  the  fumes 
of  burning  charcoal,  fays  he,  have  fevere  pains  in 
the  head,  great  debility,  faintnefs,  ftupor  and 
lethargy,  (r) 

It  appears,  from  the  above  hiftories  and  obfer- 
vations,  that  thefe  vapours  exert  their  noxious 
effects  on  tht  brain  and  nerves.  Sometimes  they 
occafion  fudden  death  ■,  at  other  times,  the  vari- 
ous fymptoms  of  a  debilitated  nervous  fyftem, 
according  as  the  poifon  is  more  or  lefs  concen- 
trated. The  olfactory  nerves  are  firft  and  prin- 
cipally affected,  and  the  brain  and  nervous  fyftem 

Cp J  Hiftoire  de  1'  Academie  de  Science,  Ann.  1710. 
Cq)  De  morbis  acutis,  lib.  II.  c.  x. 
Cr)  Tom.  P.  p.  Z29.  §  5. 
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by  fympathy  or  confent  of  parts.    It  is  well 
known,  that  there  is  a  ftrong  and  ready  confent 
between  the  olfactory  nerves  and  many  other  parts 
of  the  nervous  fyftem.    The  effluvia  of  flowers 
and  perfumes,   in  delicate  or  irritable  habits, 
produce  a  train  of  fymptoms,  which  though  tran- 
fient,  are  analogous  to  thole  which  are  produced 
by  the  vapours  of  charcoal;  viz.  vertigo,  fick- 
nefs,  faintnefs,  and  fometimes  a  total  infenfibility. 
The  female  malefactor,  whom  Dr.  Mead  inocu- 
lated by  putting  into  the  noftrils  doflils  of  cotton 
impregnated  with  variolous  matter,  was  immedi- 
ately on  the  introduction,  afflicted  with  a  moft 
excruciating  head  ach,  and  had  a  conftant  fever  till 
after  the  eruption. 

The  vapours  of  burning  charcoal,  and  other 
poifonous  effluvia,  frequently  produce  their  preju- 
dicial, and  even  fatal  effects,  without  being  either 
offenfive  to  the  fmelly  or  oppreflive  to  the  lungs. 
It  is  a  matter  of  importance  therefore,  that  the 
common  opinion  fhould  be  more  agreeable  to' 
truth;  for  where  fuffocation  is  fuppofed  to  be 
the  effeft,  there  will  be  little  apprehenfion  of 
danger,  fo  long  as  the  breaft  keeps  free  from  pain 
or  oppreffion. 

It  may  be  well  to  remember,  that  the  poifon 
itfelf  is  diftinct  from  that  grofs  matter  which 
is  offenfive  to  the  fmell ;  and  that  this  is  fre- 
quently in  its  moft  active  ftate,  when  undiftin- 

Z  2  guiftied 
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guifhed  by  the  fenfe.  Were  the  following  cau- 
tions generally  attended  to,  they  might  in  fome 
inftances  be  the  happy  means  of  preferving  life. 
Never  to  be  confined  with  burning  charcoal  in 
a  fmall  room,  or  where  there  is  not  a  free  draught 
of  air  by  a  chimney  or  fome  other  way.  Never 
to  venture  into  any  place  in  which  air  has  been 
long  pent  up,  or  which  from  other  circumftances 
ought  to  be  fufpected  ;  unlefs  fuch  fufpected  place 
be  either  previoufly  well  ventilated,  or  put  to  the 
teft  of  the  lighted  candle.  For  it  is  a  Angular  and 
well  known  fact,  that  the  life  of  flame,  is  in  fome 
circumftances,  fooner  affected  and  more  expedi- 
tioufly  extinguifhed  by  noxious  vapours,  than 
animal  life.  A  proof  of  which  J  remember  to 
have  received  from  a  very  intelligent  clergyman, 
who  was  prefent  at  a  mufical  entertainment  at 
Oxford.  The  room  was  crouded  j  and  during 
the  entertainment,  the  candles  were  obferved  to 
burn  dimly,  and  fome  of  them  went  out.  The 
audience  complained  only  of  faintnefs  and  lan- 
guor ;  but  had  the  animal  effluvia  been  ftiil  fur- 
ther accumulated,  or  longer  confined,  they  would 
have  been  extinguifhed  as  well  as  the  candles. 

The  moft  obvious,  effectual,  and  expeditious 
means  of  relief  to  tliofe  who  have  unhappily  fuf- 
fered  from  this  caufe,  are  fuch  as  will  diflodge  and 
wafh  away  the  poifon ;  reftore  the  energy  of  the 
brain  and  nerves ;  and  renew  the  vital  motions. 

Let 
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Let  the  patient,  therefore,  be  immediately  carried 
into  the  open  air,  and  let  the  air  be  fanned  back- 
wards and  forwards  to  afiift  its  aflion ;  let  cold 
water  be  thrown  on  the  face,  and  let  the  face, 
mouth  and  noftrils  be  repeatedly  warned ;  and  as 
foon  as  prafticable,  get  the  patient  to  drink  fome 
cold  water.  But  if  the  cafe  be  too  far  gone  to  be 
thus  relieved,  let  a  healthy  perfon  breathe  into  the 
mouth  of  the  patient ;  and  gently  force  air  into 
the  mouth,  throat  and  noftrils.  Frictions,  cup- 
ping, bleeding,  and  blifters  are  likewife  indicated. 
And  if  after  the  inftant  danger  is  removed  a 
fever  be  excited,  the  method  of  cure  muft  be 
adapted  to  the  nature  and  prevailing  fymptoms  of 
the  fever. 
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ATpHE  ancientS)  as  appears  from  Galen,  fup- 
J-  pofed  the  atrabilis  to  be  derived  either  from 
the  dregs  of  the  blood,  or  from  yellow  bile  torre- 
fied and  highly  concocted.  A  celebrated  modern 
anatomift  is  of  opinion  that  it  is  blood,  which 
having  lodged  fome  time  in  the  inteftinal  canal, 
has  acquired  a  blacknefs  and  putridity.  But  is  it 
not  more  probable  that,  in  general,  it  is  no  other 
than  gall,  become  acrid  by  ftagnation  in  the  vefica 
fellea,  and  rendered  vifcid  by  the  abforption  of  its 
fluid  parts  ?  When  difcharged  into  the  duodenum 
in  this  ftate,  it  occafions  univerfal  difturbance  and 
diforder,  till  evacuated  either  by  vomiting  or 
purging.  I  have  lately  had  under  my  care 
a  young  Gentleman,  labouring  under  a  marafmus> 
produced  by  exceffive  intemperance.  During 
the  coiufe  of  his  diforder,  which  at  laft  proved 

fatal, 
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fatal,  he  feveral  times  voided  bodi  by  ftool  and 
vomiting,  a  confiderable  quantity  of  black,  tena- 
cious, and  moft  offenfive  bile.    The  fymptoms 
preceding  the  difcharge,  and  which  ceafed  foon  af- 
terwards, were  a  quick  pulfe,  head-ach,  delirium, 
hiccup,  intenfe  thirft,  inward  heat,  and  an  un- 
common fcetor  in  his  breath.  A  lady  aged  thirty, 
unhappily  addicted  to  habits  which  have  a  pe- 
culiarly pernicious  effect  upon  the  liver,  after 
a  conftipation  of  the  belly  during  fix  days,  was 
feized  with  a  violent  and  inceffant  vomiting  of 
black  and  vifcid  bile.    The  infiifum  Jena  limo- 
niatutrt,  warmed  with  the  tincture  of  Columbo 
foon  checked  her  retchings,  and  operating  by 
ftool,  prevented  the  return  of  her  vomiting.  The 
matter  difcharged  in  both  thefe  cafes  bore  not  the 
leaft  refemblance  to  grumous  blood.    I  have  fe- 
veral  times  obferved  the  febrile  fymptoms  in  chil- 
dren, which  are  afcribed  to  dentition,  relieved  by 
thefe  pitchy  ftools.    And  I  recollett  three  cafes  of 
the  acute  afthma,  as  Dr.  Millar  names  it,  the  pa- 
roxyfms  of  which  feemed  to  be  critically  termi- 
nated by  a  fimilar  evacuation.     Whether,  in 
thefe  inftances,  the  black  bile  was  the  caufe  or  the 
effect  of  the  difeafe,  cannot,  with  certainty,  be  de- 
termined ;  but  the  former  appears  to  be  the 
more  probable  opinion. 
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O  F 

S     E     A       5     A     L  T, 
&c.  &c. 

SIR  John  Pringle  has  Ihewn,  that  one  drachm 
of  fea  fait  preferves  two  drachms  of  frelh 
beef,  in  two  ounces  of  water,  above  thirty  hours 
uncorrupted,  in  a  heat  equal  to  that  of  the  hu- 
man body,  that  is,  twenty  hours  longer  than 
water  alone  j  but  that  half  a  drachm  of  fait  does 
not  preferve  it  above  two  hours  longer  than  pure 
water;  that  twenty-five  grains  have  little  or  no 
antifeptic  virtue  j  and  that  ten  grains  both  heighten 
and  haften  the  corruption  of  the  flefti  (a ).  The 
refult  of  this  experiment  is  fo  curious  and  un- 
expected, that  I  wilhed  to  inveftigate  the  caufe 
of  it. 

(a)  Pringle's  Difeafes  of  the  Army,  Appendix,  p.  38. 
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Experiment  I.  May  15,  1772.  Equal  parts, 
viz.  two  drachms,  of  the  lean  of  mutton,  chop- 
ped very  fmall,  were  feparately  put  into  five  wide 
mouthed  phials,  and  to  each  were  added  two 
ounces  of  pump  water.  Ten  grains  of  fea  fait 
were  diholved  in  the  firftj  the  fame  quantity  of 
brown  bay  fait  in  the  fecond ;  of  Jal  catharticus 
amarus  in  the  third ;  and  of  true  Glauber's  fait  in 
the  fourth.  The  fifth  contained  only  flefh  and 
water,  and  was  intended  for  a  ftandard.  The 
bottles  were  flighdy  corked,  and  after  a  gentle 
agitation  placed  in  a  window,  expofed  to  the  wef- 
tern  fun.  The  mercury  in  Fahrenheit's  thermo- 
meter then  flood  in  the  made  at  65  degrees. 

In  twenty-nine  hours  the  mixture  which  con- 
tained the  Jal  catharticus  amarus  had  acquired 
fomewhat  of  a  putrid  taint. 

In  forty  hours  the  ftandard  was  flightly  offen- 
five.  The  mixture  with  fea  fait  was  putrid,  and 
that  with  the  cathartic  fait  was  yet  more  putrid. 

In  fifty  hours  the  ftandard  and  the  two  mix- 
tures above-mentioned  were  equally  putrid.  The 
two  others  were  fweet. 

In  fixty-two  hours  the  ftandard  was  become 
much  more  offenfively  putrid  than  the  two  mix- 
tures with  fea  fait,  and  cathartic  fait,  in  which 
the  putrefactive  procefs  appeared  not  to  have 
advanced  any  further.  The  flem,  with  the  brown 

bay 
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bay  fait,  was  now  flightly  tainted ;  but  that  with 
the  true  Glauber's  fait  was  ftill  fweet. 

In  feventy-five  hours  the  mixture  with  brown 
bay  fait  was  become  putrid,  and  that  with  the 
true  Glauber's  fait  a  little  offenfive.  And  in 
twelve  hours  longer  the  latter  mixture  was  alfo 
putrid. 

From  this  experiment  it  appears  that  common' 
fait,  in  the  quantity  of  ten  grains,  promotes  pu- 
trefaction ;  and  that  the  Jal  catharticus  amarus,  in 
the  fame  proportion,  is  yet  more  feptic ;  but 
that  bay  fait,  in  this  quantity,  refifts  putrefaction ; 
and  that  true  glauber's  fait  exceeds,  in  this  refpect, 
even  bay  fait.  The  feptic  and  antifeptic  qualities 
of  thefe  falts,  when  ufed  in  fo  fmall  a  quantity, 
are  therefore  evidendy  dependent  on,  and  pro- 
portioned to  their  degrees  of  purity.  Alimentary 
fait,  it  is  well  known,  contains  in  its  cryftals 
an  earthy  fait,  fimilar  to  that  of  Epfom\  which  is 
a  powerful  ferment,  almoft  equally  capable  in  a 
fmall  as  in  a  large  quantity,  of  exciting  the 
putrefactive  procefs  in  fubftances  dilpofed  to  it. 
Whereas  the  pure  neutral  itfelf,  which  confifts 
of  the  muriatic  acid  and  the  foffi]  alkali,  can  only 
exert  its  antifeptic  powers  when  ufed  in  a  pro- 
portion adequate  to  the  action  of  the  bitter  fait 
it  is  combined  with,  and  fuperior  to  die  putrid 

tendency 
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tendency  of  the  animal  flefh,  it  is  employed  to 
preferve  (b). 

Experiment  II.  May  21.  Six  days  from 
the  commencement  of  the  experiment,  the  pieces 
of  flefli  in  the  folutions  of  common  fait,  and  of 
Jal  catharticus  amarus,  were  not  more  offenfive 
than  on  the  third  day  j  and  the  mixtures  emitted 
no  air  bubbles.  But  die  ftandard,  at  this  time, 
was  intolerably  putrid,  very  frothy,  and  the  bits 
of  mutton  had  rifen  to  the  furface  of  the  water. 

This  experiment  Ihews  that  both  fea  fait  and 
the  bitter  purging  fait,  though  they  quicken 
putrefa&ion,  prevent  the  progrefs  of  it  beyond 
a  certain  degree*  A  quality  which  muft  increafe 
the  ufefulnefs  of  the  former,  as  a  feafoning  to  our 
food. 

A  late  eminent  and  learned  writer  has  related 
the  hiflory  of  a  violent  fcurvy,  produced  by 
drinking  fea  water.  A  young  lady,  aged  fixteen, 
tall,  thin,  and  of  a  delicate  conflitution,  though 
in  tolerably  good  health,  was  advhed  to  ufe  fea 
water  on  account  of  a  ftrumous  fwelling  and  in- 
flammation of  the  upper  lip.  She  drank  a  pint  of 
it  every  morning,  ten  days  fucceflively ;  which 

(b)  Sir.  John  Pringle  informs  me,  he  has  long 
fufpected,  but  never  afcertained  the  fadt  by  experiment,  - 
that  the  feptic  quality  of  fea  fait  is  owing  to  fome  hete- v 
rogeneous  fubftance  joined  to  it. 

did 
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did  not  pais  off  freely  by  the  ufual  evacuations. 
At  the  end  of  this  period,  Ihe  was  fuddenly  feized 
with  a  profufe  difcharge  of  the  catamenia>  was 
perpetually  fpitting  blood  from  the  gums,  and 
had  innumerable  petechial  fpots  on  different  parts 
of  her  body.  Her  pulfe  was  quick,  though  full ; 
her  face  pale  and  fomewhat  bloated ;  and  her  flefh 
foft  and  tender.  She  was  often  faint,  but  foon 
recovered  her  fpirits.  The  flux  from  the  uterus 
at  length  abated ;  but  that  from  the  gums  in- 
creafed  to  fuch  a  degree,  that  her  apothecary 
took  a  little  blood  from  her  arm.  From  the 
orifice  blood  continually  oozed  for  feveral  days. 
At  laft  an  haemorrhage  from  the  nofe  came  on, 
attended  with  frequent  faintings,  in  which  ihe 
at  length  expired,  choaked  as  it  were  with  her  own 
blood.  Before  Ihe  died,  her  right  arm  was 
mortified  from  the  elbow  to  the  wrift.  And  it 
is  further  to  be  remarked,  that  though  blood  let 
from  her,  fome  weeks  before  me  began  the  ufe  of 
fea  water,  was  fufficiently  denfe;  yet  that  drawn 
in  her  laft  ficknefs  was  mere  putrid,  and  diffolved 
gore  ( c). 

Dr.  Huxham  explains  the  diffolvent  action 
of  fea  water,  in  this  inftance,  by  fuppofing  an 
accumulation  of  the  marine  fait  in  the  mafs  of 
blood,  which  running  into  mokcula,  too  large 

(<)  Vide  Philof.  Tranfaft.  vol.  LIU.  p.  6. 

to 
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to  pais  the  minuteft  veifcls,  occafioned  ftagna- 
ti0ns ;  and  by  irritating  the  capillaries,  produced 
ruptures  of  them,  extravafations,  blotches,  and 
livid  fpots.  But  do  not  the  preceding  experi- 
ments fuggeft  a  better  folution  of  the  faft  ?  Sea 
water  abounds  with  the  cathartic  fait,  which  con- 
ftitutes  the  bittern  of  it;  and  this  has  been  proved 
to  be  a  powerful  feptic. 

A  physician,  who  often  takes  magnefia,  to 
corre&  an  acidity  in  his  ftomach,  arifing  from  in- 
digeftion,  invariably  obferves  that  the  difcharges 
which  it  produces  are  peculiarly  putrid  and  of- 
fenfive.  Hence  it  is  probable  that  this  earth, 
combined  with  an  acid  of  the  vegetable,  as  well 
as  of  the  mineral  clafs,  promotes  putrefaction. 
Should  we  not,  therefore,  employ  the  fal  cathar- 
licus  amarus  and  magnefia  alba  with  caution,  in 
difeafes  of  a  putrid  tendency  ? 

I  cannot  omit  this  opportunity  of  recom- 
mending the  calcination  of  magnefia,  as  a  great 
improvement  of  that  medicine.  The  lofs  of 
its  fixed  air,  which  by  this  procefs  appears  to  con- 
ftitute  feven  twelfths  of  its  weight,  obviates  the 
flatulence  which  it  produces  in  the  -prima  via, 
without  diminifhing  its  purgative  or  abforbent 
qualities.  Care,  however,  mould  be  taken  that 
the  magnefia  be  free  from  any  calcareous  earth, 
otherwife  the  a&ion  of  the  fire  will  render  this 
mild  powder  offenfively  cauftic  to  the  ftomach, 
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as  I  have  more  than  once  experienced.  Mag- 
nefia  may  be  calcined  with  very  little  trouble, 
in  a  common  crucible,  placed  in  a  glowing  fire, 
and  kept  red  hot  during  the  fpace  of  two  hours. 
This  improvement  was  fuggefted  to  me  by  a 
phyfician  in  London,  diftinguilhed  for  his  know- 
ledge of  chemiftry. 
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THOUGH  Coffee  has  been  in  general  ufe 
for  more  than  a  century  part,  has  been  ana- 
lyfed  by  fire,  and  varioufly  inveftigated  by  wri- 
ters of  learning  and  reputation ;  yet  neither  che- 
miftry  nor  experience  have  hitherto  afcertained 
its  true  nature,  or  medicinal  qualities.  Of  this 
the  contradictory  teftimonies  which  have  been  de- 
livered concerning  it,  afford  a  painful  evidence. 
For  it  is  furely  to  be  lamented  that  an  article 
of  diet,  active  in  its  powers,  and  univerfally  em- 
ployed, mould  be  fo  litde  underftood.  The  fol- 
lowing experiments  may  perhaps  lead  to  farther 
inquiries  on  this  ufeful  fubject. 

Experiment  I.  Thirty  berries  of  roafted, 
and  the  fame  number  of  unroafted  Coffee  were 
each  digefted,  forty-eight  hours,  in  two  ounces  of 
rectified  fpirit  of  wine.  The  former  tincture  was 
ftrongly  impregnated  with  the  peculiar  tafte  and 

odour 
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odour  of  the  Coffee;  the  latter  had  acquired  little 
or  no  fenfible  flavour. 

Experiment  II.  Ten  drops  of  a  folurion  of 
green  vitriol,  were  added  to  a  tea  fpoonful  of 
each  of  the  above-mentioned  tinctures,  diluted 
with  an  ounce  of  water.  Both  affumed  a  purple 
;  but  the  change  was  greateft  in  the 
tincture  prepared  with  unroafted  Coffee.  A 
fimilar  difference  was  obfervable  in  the  infufions 
of  roafted  and  unroafted  Coffee,  prepared  with 
water,  allowance  being  made  for  the  dark  hue 
communicated  to  the  menjlruum  by  the  roafted 
Coffee. 

These  facts  evince  the  action  of  fire  in  di- 
minifhing  aftringency;  and  furnifti  an  additional 
proof  of  the  impropriety  of  employing  heat  in 
preparations  of  the  bark,  and  other  vegetables 
of  a  like  quality. 

Experiment  III.  Two  drachms  of  roafted 
mutton,  chopped  very  fmall,  were  digefted  in 
an  ounce  of  pump  water,  and  in  the  fame  quan- 
tity of  a  ftrong  infufion  of  roafted  Coffee.  The 
phials  which  contained  the  mixtures,  were  placed 
at  a  moderate  diftance  from  the  fire,  fo  as  to 
be  kept  nearly  blood  warm.  In  thirty  hours  the 
mutton  and  water  became  putrid;  but  the  in- 
fufion of  Coffee  continued  fweet  twelve  hours 
longer. 

Experiment 
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Experiment  IV.  To  illuftrate  the  action  of 
Coffee  on  the  digeftion  of  food  in  the  llomach,  I 
prepared  three  alimentary  mixtures,  confiding  of 
equal  parts,  viz.  two  drachms,  of  roafted  mutton, 
of  the  crumb  of  bread,  and  of.  faliva,  beat  into  a 
pulp,  and  feverally  combined  with  an  ounce  of 
the  infufions  of  coffee,  of  green  tea,  and  the  fame 
quantity  of  pump  water.  The  bottles  were  placed, 
as  in  the  former  experiment,  at  a  proper  diftance 
from  the  fire,  and  every  now  and  then  carefully 
examined.  A  fermentation  was  firft  perceived  in 
the  ftandard,  i.  e.  the  mixture  with  pump  water, 
which  became  four  in  about  forty-eight  hours. 
The  infufion  of  Coffee  emitted  few  air  bubbles, 
and  continued  near  four  days  without  fhewing  any 
figns  of  acidity.  By  an  accident,  the  phial, 
which  contained  the  tea,  was  broken  at  the 
beginning  of  the  experiment. 

Experiment  V.  March  29,  1772.  I  awoke 
at  five  o'clock  in  the  morning  with  the  head-ach. 
My  pulfe  was  hard  and  full,  and  beat  92  ftrokes 
in  a  minute.  I  drank  four  dimes  of  ftrong 
Coffee.  In  half  an  hour  the  pain  in  my  head 
was  relieved ;  yet  my  pulfe  ftill  continued  to 
vibrate  the  fame  number  of  times,  but  was  fofter 
and  lefs  full.  In  an  hour  it  funk  to  70.  In  an 
hour  and  a  half  it  rofe  again  to  76  ;  and  in  two 
hours  to  80,  which  is  the  ftandard  of  its  fre- 
quency in  health.  I  was  in  a  recumbent  pofture 
Vol.  I.  A  a  during 
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during  the  whole  time  of  this  experiment,  which  I 
have  fince  repeated  feveral  times,  under  different 
circumftances,  with  no  material  variation  in  the 
refult. 

From  thefe  obfervations  we  may  infer,  that 
Coffee  is  flighdy  aftringent,  and  antifeptic  ;  that 
it  moderates  alimentary  fermentation ;  and  that  it 
is  powerfully  fedative.  Its  adtion  on  the  nervous 
fyftem  probably  depends  on  the  oil  it  contains ; 
which  receives  its  flavour,  and  is  rendered  mildly 
empyreumatic  by  the  procefs  of  roafting.  Neu- 
mann obtained,  by  diftillation,  from  one  pound 
of  Coffee,  five  ounces,  five  drachms  and  a  half  of 
water  i  fix  ounces  and  half  a  drachm  of  thick, 
foetid  oil,  and  four  ounces  and  two  drachms  of  a 
caput  mortuum.  And  it  is  well  known  that  rye, 
torrefied  with  a  few  almonds,  which  furnifh  the 
neceffary  proportion  of  oil,  is  now  frequently- 
employed  as  a  fubftitute  for  thefe  berries. 

The  medicinal  qualities  of  Coffee  feem  to 
be  derived  from  the  grateful  fenfation  which  it 
produces  in  the  flomach ;  and  from  the  fedative 
powers  it  exerts  on  the  vis  vita.  Hence  it  affiles 
digeftion,  and  relieves  the  head-ach ;  and  is  taken 
in  large  quantities,  with  peculiar  propriety,  by 
the  Turks  and  Arabians,  becaufe  it  counteracts 
the  narcotic  effe&s  of  opium,  to  the  ufe  of  which 
thofe  nations  are  much  addicted. 

In 
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In  delicate  habits  it  often  occafions  watchful- 
nefs,  tremors,  and  many  of  thofe  complaints 
which  are  denominated  nervous.  It  has  even 
been  fufpected  of  producing  palfies  j  and  from 
my  own  obfervation  I  mould  apprehend,  not 
entirely  without  foundation.  Slare  affirms  that 
he  became  paralytic  by  the  too  liberal  ufe  of 
Coffee ;  and  that  his  diforder  was  removed  by 
abftinence  from  diat  liquor. 

Coffee  berries  are  faid  to  be  remarkably  dif- 
pofed  to  imbibe  exhalations  from  other  bodies, 
and  thereby  to  acquire  an  adventitious  and  dis- 
agreeable flavour.  A  botde  of  rum,  placed  at 
fome  diftance  from  a  canifter  of  Coffee,  fo  im- 
pregnated the  berries,  in  a  fliort  time,  as  to 
injure  their  flavour.  Some  years  fince  a  few  bags 
of  pepper  were  conveyed,  in  a  Coffee-fliip  from 
India,  the  effluvia  of  which  being  abforbed  by 
the  Coffee,  the  whole  cargo  was  fpoiled  (a J. 


P.  S.  1776.  A  phyfician*  was  affeded  with  a 
levere  head-ach,  O&ober  19,  1774,  in  con- 
fequence  of  having  been  difturbed  in  the  night. 
At  two  o'clock  in  the  afternoon  he  took  eighteen 

(a)  Miller's  Gardener's  Dictionary,  eighth  edit. 
Article,  Coffee. 

*  The  author  of  thefe  Obfervatiens, 

A  a  2  drops 
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drops  of  laudanum;  and  immediately  afterwards, 
three  diflies  of  veiy  ftrong  Coffee.  He  lay  down, 
and  endeavoured  to  compofe  himfelf  to  deep. 
His  pain  abated  in  half  an  hour ;  and  in  an  hour 
was  entirely  removed:  but  he  felt  not  the  leaft: 
difpofition  to  fleep,  though  he  is  often  drowfy 
after  dinner,  and  fometimes  indulges  himfelf  in 
fleeping  at  that  time. 

November  i.  He  repeated,  on  a  fimilar 
occafion,  the  ufe  of  laudanum  and  Coffee,  in  the 
like  quantity  as  before.  The  effects  were  pre- 
cifely  the  fame;  eafe  from  pain,  but  no  difpo- 
fition to  fleep. 

November  16.  He  took  eighteen  drops  of 
laudanum,  when  fuffering  under  the  head-ach, 
but  without  Coffee.  The  opiate  compofed  him 
to  fleep  in  an  hour ;  but  did  not  entirely  remove 
the  pain  in  his  head.  Thefe  fads  confirm  a 
remark  which  I  have,  before  made;  that  Coffee 
is  taken,  with  peculiar  propriety,  by  the  Turks 
and  Arabians,  becaufe  it  counteracts  die  narcotic 
effects  of  opium. 

A  very  ftrong  infufion  of  Coffee  affords  moft 
relief,  in  pains  of  the  head,  when  taken  cold. 
And,  in  this  form,  it  is  an  ufefi.il  and  agreeable 
vehicle  to  Sp.  ALther.  Sp.-  Vol.  Aromat.  Elixir 
Paregor.  and  Other  antifpafmodic  remedies.  In 
the  delirium  "of  fevers,  elpecially  if  the  patient  he 
comatofe,  Coffee  is  an  excellent  auxiliary  to  the 

ufual 
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ufual  means  employed.  The  odour  of  it  is 
peculiarly  grateful ;  and  if  inhaled  a  fufficient 
length  of  time,  proves  powerfully  fedative.  Mr. 
Pope  is  faid  to  have  derived  great  benefit  from  it, 
under  the  fevere  head-achs,  to  which  he  was 
liable  j  and  I  have  feen  many  inftances  of  its 
efficacy. 

A  decoction  of  raw  Coffee  berries  fweetened 
with  honey,  has  been  recommended  in  the  gravel. 
I  have  no  experience  of  the  falutary  effects  of 
Coffee  in  this  diforder ;  but  I  know  that  both 
roafted  and  raw  it  is  an  adtive-  diuretic ;  and  I 
have  frequendy  prefcribed  it  with  fome  fuccefs 
in  dropfies,  efpecially  when  originating  from 
hepatic  obftrudtions. 

The  following  curious  and  important  obfer- 
-vation  is  extra&ed  from  a  letter,  with  which  I  was 
favoured  by  Sir  John  Pringle,  in  April  1773. 
"  On  reading  your  feftion  concerning  Coffee, 
"  one  quality  occurred  to  me  which  I  had  ob- 
"  ferved  of  that  liquor,  confirming  what  you  have 
"  faid  of  its  fedative  virtues.  It  is  the  beft  abater 
(f  of  the  paroxyfms  of  the  periodic  afthma,  that 
ce  I  have  feen.  The  Coffee  ought  to  be  of  the 
cc  beft  Mocco,  newly  burnt,  and  made  very 
"  ftrong  immediately  after  grinding  it.  I  have 
"  commonly  ordered  an  ounce  for  one  dim ;  which 
v  is  to  be  repeated  frefh  after  the  interval  of  .a 
<;  quarter,  "or  half  an  hour ;  and  which  I  direct  to 
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"  be  taken  without  milk  or  fugar.  The  medi- 
«  cine  in  general  is  mentioned  by  Mufgrave, 
"  in  his  Treatife  de  Arthritide  anomala ;  but  I 
"  firft  heard  of  it  from  a  phyfician  of  this  place, 
"  who  having  once  pra&ifed  at  Lichfield,  had 
"  been  informed  by  the  old  people  of  that  place, 
"  that  Sir  John  Floyer,  during  the  latter  years  of 
«  his  life,  kept  free  from,  or  at  leaft  lived  eafy 
"  under  his  aflhma,  from  the  ufe  of  very  ftrong 
"  Coffee.  This  difcovery,  it  feems,  he  made 
"  after  the  publication  of  his  book  upon  that 
"  difeafe."  Since  the  receipt  of  this  letter,  I 
have  frequently  diredbed  Coffee  in  the  afthma 
widi  great  fuccefs. 


A  REVIEW  OF  THE  MOST  IMPORTANT  CONCLU- 
SIONS DEDUCED  FROM  THE  PRECEDING  EXPE- 
RIMENTS. 

i.pOLUMBO-ROOT  yields  its  virtues 
moft  perfectly  to  rectified  fpirit  of  wine ; 
and  to  odier  menftrua,  in  the  following  order, 
i.  to  French  brandy.  2.  to  Madeira  wine. 
3.  to  white  wine.  4.  to  diftilled  water.  5.  to 
white  wine  vinegar.    6.  to  hard  pump  water. 

2.  The 
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2.  The  watery  infufion  of  Columbo-root  is 
more  perifhable  than  that  of  other  bitters.  In 
twenty-four  hours  a  copious  precipitation  takes 
place  in  it;  and  in  two  days  it  becomes  ropy, 
and  even  mufty. 

3.  The  addition  of  orange  peel  renders  the 
infiifion  of  Columbo-root  lefs  ungrateful  to  the 
palate. 

4.  Twelve  ounces  of  Columbo-root  yield 
eight  ounces  and  two  drachms  of  extract,  which 
retains  the  entire  flavour  of  the  root,  and  is  equal, 
if  not  fuperior  in  efficacy  to  the  powder. 

5.  Peruvian  bark  refills  the  putrefaction  of 
animal  flefli  more  powerfully  dian  the  Columbo- 
root;  but  as  a  prefervative  of  the  bile  from 
putridity,  this  root  exceeds  the  cortex. 

6.  Peruvian  bark,  mixed  with  putrid  gall, 
inftantly  produces  a  coagulation,  and  conliderably 
increafes  the  fcetor  of  it.  Whereas  the  infufion 
of  Columbo-root  unites  perfectly  with  it,  and  very 
powerfully  corrects  its  ofFenfive  fmell.  This 
ferves,  in  fome  meafure,  to  explain  the  action 
of  this  remedy  in  the  cholera  morbus,  and  other 
difeafes  attended  with  a  redundance  and  depra- 
vation of  the  bile. 

7.  Columbo-root  moderates,  without  fuf- 
pending  the  fermentation  of  alimentary  mixtures ; 
prevents  them  from  growing  four;  and  neutra- 
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lizes  acidities  when  formed,  much  more  com- 
pletely than  Peruvian  bark,  or  chamomile  flowers. 

8.  Columbo-root  does  not  increafe  the  quick - 
nefs  of  the  puifc  3  and  may  therefore  be  ufed  with 
propriety  in  the  pbtbi/is  pulmonalis,  and  in  hectical 
cafes,  to  correct  acrimony,  and  to  ftrengthen  the 
organs  of  digeftion. 

9.  The  Columbo-root  is  an  ufeful  remedy  in 
the  cholera  morbus;  in  diarrhoeas;  in  the  dy- 
fentery;  in  bilious  fevers;  in  a  languid  ftate  of 
the  flomach,  attended  with  want  of  appetite,  nau- 
fea,  and  indigeflion ;  and  in  habitual  vomitings, 
when  they  proceed  from  a  weaknefs  or  irritability 
of  the  ftomach,  from  an  irregular  gout,  from 
acidities,  or  from  acrimonious  bile. 

10.  The  Orchis-root  might  be  cultivated 
to  great  advantage  in  England,  and  salep,  which 
is  a  preparation  of  it,  might  be  afforded  at  eight- 
pence  or  ten-pence  per  pound.  Whereas  foreign 
falep  is  now  fold  at  five  or  fix  millings  per 
pound. 

11.  Rice,  as  an  aliment,  is  inferior  to  Salep, 
being  flow  of  fermentation,  and  a  ve^y  weak  cor- 
rector of  putrefaction.  It  is  therefore  an  im- 
proper diet  for  hofpital  patients ;  and  more  parti- 
cularly for  failors,  in  long  voyages ;  becaufe  it 
feems  incapable  of  preventing,  and  will  not  con- 
tribute much  to  check  the  progrefs  of  that  fatal 
difeafe,  the  fea  fcurvy, 

12.  Cheese, 
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12.  Cheese,  when  mellowed  by  age,  ferments 
readily  with  flefh  and  water ;  but  feparates  a 
rancid  oil,  which  appears  to  be  incapable  of  any 
further  change,  and  muft,  as  a  feptic,  be  per- 
nicious in  the  fcurvy.  The  fame  objection  may 
be  urged,  with  ftill  greater  propriety,  againft  the 
ufe  of  cheefe  in  hofpitals ;  becaufe  convalefcents 
are  fo  liable  to  relapfes,  that  the  Qighteft  error 
of  diet  may  occafion  them. 

13.  Salep  has  the  fingular  property  of  con- 
cealing, the  tafte  of  fait  water;  a  circumftance 
of  the  higheft  importance  at  fea,  when  there  is 
a  fcarcity  of  frefh  water. 

14.  Salep  retards  the  acetous  fermentation 
of  milk;  and  confequently  would  be  a  good 
lithing  for  milk  pottage,  efpecially  in  large  towns, 
where  the  catde,  being  fed  upon  four  draft,  muft 
yield  afcefcent  milk. 

15.  Salep,  in  a  certain  proportion,  would  be 
an  ufeful  and  profitable  addition  to  bread.  For 
by  abforbing  and  retaining  more  water  than  flour 
alone  is  capable  of,  it  occafions  a  confiderable 
increafe  of  weight. 

16.  Buxton  water  is  found,  by  analyfis,  to 
contain  calcareous  earth,  fofTil  alkali,  and  fea  fait ; 
but  in  very  fmall  proportions  :  For  a  gallon 
of  the  water,  when  evaporated,  yields  only  twenty- 
four  grains  of  fediment. 

1       17.  The 
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17.  The  temperature  of  Buxton  bath,  is  82 
degrees  of  Fahrenheit's  thermometer  j  that  of  St. 
Ann's  well  fomewhat  lefs. 

18.  Buxton  water,  when  drunk,  quickens  the 
pulfe  very  confiderably,  and  fometimes  occafions 
the  head-ach.  By  the  mineral  fpirit  which  it 
contains,  it  readily  difiblves  iron ;  and  fuch  an 
impregnation  muft,  in  many  cafes,  improve  its 
medicinal  virtues. 

19.  Matlock  water  is  grateful  to  the  pa- 
late, and  of  an  agreeable  warmth,  but  exhibits 
no  marks  of  any  mineral  fpirit.  It  is  very 
(lightly  impregnated  with  Jelenites,  and  contains 
a  fmall  portion  of  fea  fait.  Some  have  fuppofed 
that  it  is  a  chalybeate,  but  without  foundation. 

.  20.  The  Briftol  and  Matlock  waters  appear 
to  refemble  each  other,  both  in  their  chemical 
and  medicinal  qualities. 

21.  Matlock  bath  raifes  Fahrenheit's  ther- 
mometer to  the  68  th ;  the  fpring  to  the  66th 
degree. 

22.  Fixed  air  may,  in  no  confiderable  quan- 
tity, be  breathed  without  danger  or  uneafmefs. 
And  in  feveral  cafes  of  the  phthifis  pufownalis,  the 
fteams  of  an  effervefcing  mixture  of  chalk  and 
vinegar,  have  been  infpired  with  great  advantage. 
Antifeptic  fumigations  and  vapours  have  been 
long  employed  and  much  extolled  in  fuch  dif- 
fercler.'?.    But  their  efficacy  does  not  appear  to 

depend 
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depend  on  the  extrication  of  fixed  air  from  their 
fubftance* 

23.  There  appears  to  be  a  diverfity  in  the  pro- 
perties, and  effects  of  different  fpecies  of  facti- 
tious air. 

24.  The  fixed  air  of  metals  feems  to  be  of 
a  kind  different  from  what  is  contained  in. 
alkalis  and  calcareous  earth  :  And  confe- 
quendy  the  action  of  thefe  fubftances  as  fluxes, 
cannot  be  explained  on  the  principle  of  their 
reftorino;  the  air,  which  had  been  loft  by  cal- 
cination. 

25.  'Common  salt,  in  the  quantity  of  ten 
grains,  promotes  putrefaction ;  the  Jal  catharticus 
amarus,  in  the  fame  proportion,  is  yet  more  feptic  j 
but  bay  salt  in  this  quantity  refills  putrefaction ; 
and  Glauber's  salt  exceeds,  in  this  refpect, 
even  bay  salt.  The  feptic  and  antifeptic  qua- 
lities of  thefe  falts,  when  ufed  in  fo  minute  a 
quantity,  is  therefore  evidently  dependent  on, 
and  proportionate  to  their  degrees  of  purity. 

26.  Sea  salt,  and  the  bitter  purging  fait,  though 
they  quicken  putrefaction,  prevent  the  progrefs 
of  it  beyond  a  certain  degree ;  a  quality  which 
muft  increafe  the  ufefulnefs  of  the  former,  as-  a 
feafoning  to  our  food. 

27.  Coffee  is  (lightly  aftringent,  and  anti- 
feptic j   moderates  alimentary  fermentation  is 

diuretic  $ 
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diuretic  ;  and  powerfully  fedative.  Its  aftion  on 
the  nervous  fyftem  probably  depends  on  the  oil 
it  contains  j  which  receives  a  new  flavour,  and 
is  rendered  mildly  empyreumatic  by  the  procefs 
of  roafting^j. 


i 

(b)  Studious,  literary  men,  and  thofe  confined  by 
their  occupations  or  profeffions  to  a  fedentary  courfe  of 
life,  are  peculiarly  incident  to  head-ach,  indigeftion, 
acidity,  flatulence,  a  painful  diltenfion  of  the  ftomach. 
To  fuch  I  recommend  the  daily  ufe  of  a  few  grains  of 
rhubarb,  immediately  before  dinner  ;  and  two  or  three 
difhes  of  very  ftrong  coffee,  about  an  hour  after  it. 
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DISEASES, 

WITH  REMARKS. 

Longum  iter  per  precepta  ;  breve  et  efficax  per  exempla. 

Seneca. 


(a )  The  history  and  cure  of  a  difficulty  in 

DEGLUTITION,  OF  LONG  CONTINUANCE,  ARISING 
FROM  A  SPASMODIC  AFFECTION  OF  THE  OE- 
SOPHAGUS. 

11  /TISS  L — r,  aged  thirteen,  a  fprightly  girl, 
J.VJL  of  a  delicate  and  irritable  habit  of  body, 
during  feveral  years  had  a  difficulty  of  fwallowing ; 
which  occafionally  left  her  for  a  month  or  two, 
and  then  fuddenly  returned  without  any  apparent 
caufe.  September  3,  1768,  I  was  defired  to 
vifit  her.  She  had  then  laboured  under  her 
diforder  fix  or  eight  months  widiout  any  inter- 
miflion,  and  was  reduced  almoft  to  a  flceleton, 

(a)  This  Cafe  was  read  before  the  College  of  Phy- 
ficians,  Augult  9,  1769,  and  is  publifhed  in  the  MedU 
cal  Tranfaftions,  vol.  II. 

though 
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though  flie  flail  retained  her  natural  vivacity. 
When  Jhe  attempted  to  fwallow  folids,  they 
pafled  down  readily  as  far  as  the  upper  orifice  of 
the  ftomachj  but  when  arrived  there,  they  were 
inftantly,  and  with  a  ftrong  convulfive  motion, 
thrown  up  again.     Liquids  fipped  flowly,  and 
fwallowed  leifurely,  met  with  no  refinance;  but 
if  haftily  drunk,   or  in  too  large  a  quantity, 
they  were  quickly  regurgitated.    Warm  liquors 
were  fwallowed  with  more  eafc  than  cold  ones; 
and  in  the  evening,  the  difficulty  in  deglutition 
generally  abated.    She  complained  of  no  other 
pain  but  an  uneafy  craving  in  her  ftomachj  nor 
was  there  any  external  fwelling,  or  inward  fore- 
nefs,  through  the  whole  pafiage  of  the  eefophagus. 
When  fhe  was  in  her  ninth  year  the  catamenia 
appeared,  and  had  recurred  once  or  twice  fince 
that  time,   without  any  iegularity.    Her  belly 
was  coftive  j  her  pulfe  was  quick  and  fmall ;  and 
her  feet  were  ufually  cold.    She  was  neither  of 
a  ftrumous  nor  fcorbutic  habit  of  body;  and 
her  friends  could  give  me  no  fatisfadtory  account 
of  the  origin  or  caufe  of  her  diforder. 

I  apprehended  her  cafe  to  be  fpafmodic, 
complicated  with  a  flight  thickening  of  the 
eefophagus  about  the  part  affected,  the  confequence 
of  a  contraction  fo  long  continued.  The  follow- 
ing medicines  were  therefore  prefcribed. 

R.  Elixir. 
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R.  Elixir,  myrrh*  comp.  tinSi.  valerian,  vol.  aa. 
3iv.  M.  dentur  gut  fee  viginti  in  tbea  pulegii 
bis  die. 

R.  01.  amygdal.  lj.  Jp.  fal.  ammon.  cum  cake 
viva  Zvj.  camphors  oleo  folut<e  Zij.  ol.  Juccin. 
Zijs.  M.  f.  linhnentuniy  quo  bene  fricetur  Jpina 
dorji,  a  prima  cervicis  vertebra  ujque  ad  duo- 
decimam  dorjalem,  mane  &  vejperi  quotidie. 

R.  Merc,  dulcis  Jexies  Jublimat.  gr.  Js.  mucilag. 
gum.  Arab.  3ij.  Jp.  nitri  dulcis  dij.  vin.  an- 
timon.  gutt.  vj.  Aq.  font  an.  ICs.  Sacchari  alb. 
3/.  M.  f.  haufi.  bora  decubitus  quotidie  Ju- 
mendusy  vini  antimonialis  do/in  fenjim  augendo. 

R.  Extract,  cort.  Peruvian,  mollis,  cajlor.  RuJJic. 
galban.  colat.  aa.  partes  <equales}  camphorce  Jp. 
vin.  reel.  trit.  zj.  ol.  Juccini.  3j.  baljam.  Pe- 
ruvian, q.  J.  M.  J.  emplajlrum  Jcrobiculo  cordis 
applicandum,     Jemel  in  Jeptimana  renovandum. 

Directions  were  given  that  her  feet  and  legs 
fhould  be  kept  warm ;  that  her  drinks  fhould 
not  be  taken  cold  ;  that  her  diet  fhould  confift  of 
broth,  mutton,  or  beef  tea,  as  it  is  called,  panada, 
vermicelli,  fago,  rice,  milk,  chocolate,  cocoa, 
falep,  &c.  that  a  little  wine  mould  be  occasionally 
allowed  ;  that  ihe  mould  abftain  from  tea  and 
coffee ;  that  moderate  exercife  mould  be  daily 
ufed;  and  that  a  nourifhing  clyfter,  prepared  of 
milk,  broth,  &c.  fhould  be  injected  every  morn- 
ing and  noon ;   to  obviate  the  loofening  effecr. 
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of  which,  a  few  red  rofe  leaves  were  ordered  to 
be  boiled  in  it,  or  a  little  ftarch  to  be  added  to  it. 

September  22.  The  liniment,  calomel  draught, 
and  clyfter,  had  been  neglected.  But  the  plafter 
had  been  applied  ;  me  had  taken  the  drops  with 
regularity,  and  had  carefully  obferved  the  regimen 
prefcribed  to  her.  The  difficulty  in  deglutition 
was  fenfibly  abated,  her  appetite  was  mended,  and 
Ihe  had  recovered  flefh  and  ftrength. 

October  i .  The  mercurial  draught  had  purged 
her.  To  prevent  this  effect,  fifteen  or  twenty 
drops  of  elixir  paregoricum  were  added.  But  a 
few  days  afterwards  it  occafioned  a  forenefs  in  her 
gums,  and  a  flight  falivation.  The  ufe  of  it  was 
therefore  difcontinued. 

October  21.  She  could  now  fwallow  folid  food 
without  any  difficulty.  Her  appetite  was  good, 
her  belly  regular,  her  pulfe  fuller  and  flower,  her 
flefh -and-  ftrength  recruited,  and  her  health,  in 
every  other  relpect,  was  perfectly  re-eftablifhed. 
I  directed  her  to  continue  the  ufe  of  her  me- 
dicines, and  to  perfevere  in  her  regimen  a  month 
or  two  longer ;  and  fhe  has  ever  fince  been  en- 
tirely free  from  her  diforder. 

I  shall  beg  leave  to  make  fome  general  ob- 
fervations  on  obftructed  deglutition,  without 
confining  myfelf  to  the  particular  confideration 
of  the  cafe  which  has  been  related. 

I.  A  DIFFICULTY 
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I.  A  difficulty  in  fwallowing  may  proceed 
from  iiich  a  variety  of  caufes,  not  eaiy  to  be 
diitinguifhed,  and  yet  each  requiring  a  particular 
method  of  cure,  that  the  phyfician's  practice  in 
fuch  cafes  muft  be  uncertain  and  perplexed.  And 
what  adds  confiderably  to  this  embarraffment  is, 
that  the  effeft  often  co-operates  with  the  original 
caufe,  and  confirms  the  difeafe.    Thus  a  con- 
ftriction  of  the  cejofhagus,  arifmg  from  a  fpafmodic 
affection,  will,  if  it  continue  long,  produce  either 
an  enlargement  of  the  glands,  or  a  thickening  of 
the  fubftance  of  the  gullet,  about  the  part  affected. 
On  the .  contrary,  if  the  ftri&ure  proceed  from  a 
glandular  tumour,  from  fchirrofities,  or  fungous 
excrefcences,  it  will  at  the  fame  time  be  com- 
plicated with  fome  degree  of  fpafm ;  of  which, 
amongft  feveral  inftances  that  have  fallen  under 
my  obfervation,  I  mall  mention  the  following. 
A  farmer's  wife,  aged  fifty,  'of  a  ftrumous  habit, 
perceived  an  impediment  in  her  throat  to  the 
pafiage  of  folid  food,  fome  months  before  Ihe 
applied  for  advice.    Her  diforder  had  increafed 
by  degrees,  and  me  was  then  unable  to  fwallow 
any  thing  but  liquids.    A  furgeon  examined  the 
gullet  with  a  probe,  and  found  the  two  glands, 
which  are  fituated  about  the  fifth  vertebra  of  the 
back,  confiderably  enlarged,    either  was  then  a 
fafliionable  remedy  in  this  part  of  the  country  -y 
and  Ihe  was  induced,  by  the  fame  of  its  effects, 
Vol.  I.  B  b  to 
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to  wifh  a  trial  might  be  made  of  it.  A  dofe, 
properly  diluted,  was  given  her,  and  about  half 
an  hour  afterwards  fhe  had  the  power  of  fwallow- 
ing,  without  much  difficulty,  a  morfel  of  folid 
food.  But  the  relief  was  only  temporary.  She 
relapfed  in  an  hour  or  two,  and  had  again  recourfe 
to  the  fame  remedy,  which  after  a  few  trials  loft 
all  its  efficacy;  and  the  poor  woman  having  lan- 
guifhed  about  fix  months,  died  literally  famifhed. 
From  this  and  other  inftances,  I  mould  appre- 
hend that  the  ufe  of  antifpafmodics  would  aflift 
the  operation  of  the  mercurial  courfe,  fo  judici- 
oufly  recommended  by  Dr.  Munckley  in  the  firft 
volume  of  the  Medical  Tranfactions ;  and  would 
quicken,  as  well  as  render  more  certain  the  cure 
of  this  deplorable  difeale. 

II.  In  fpafmodic  affections  of  the  cefophagus, 
external  applications  to  the  fpine  are  likely  to  be 
very  ferviceable,  from  die  contiguity  of  that  tube 
to  the  vertebra.  And,  perhaps,  nothing  would 
be  more  effeftual  in  fuch  cafes  than  a  blifter, 
applied  either  to  the  neck,  or  between  the  moulders. 
That  \  epifpaftics  are  powerful  antifpafmodics, 
experience  hath  fully  afcertained ;  and  when  the 
diforder  is  attended  with  an  enlargement  of  the 
fubftance,  or  a  fullnefs  of  the  glands  of  the  gullet, 
they  would  have  additional  efficacy,  by  pro- 
ducing a  copious  difcharge  of  ferous  humours, 

and 
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and  by  that  mean  unloading  the  veflels  of  the 
part  affected. 

Volatile  and  antilpafmodic  liniments  are  alfo 
highly  ufeful,  as  the  cafe  above  recited  fufficiently 
evinces.  It  is  indeed  to  be  lamented  that  external 
applications  of  this  kind  are  not  more  frequently 
employed  in  practice ;  for  there  is  juft  reafon  to 
apprehend  that  powerful  effects  might  be  expected 
from  them  in  various  difeafes.  In  the  hooping 
cough  particularly,  I  have  obferved  considerable 
benefit  to  accrue  from  the  ufe  of  a  liniment, 
fimilar  to  the  one  prefcribed  above. 

III.  When  connections  of  the  afophagus, 
arifing  from  fpafm,  have  been  of  long  continuance, 
and  do  not  yield  to  medicine,  electricity  furnifhes 
us  with  no  improbable  means  of  relief.  The 
public  indeed  have  been  much  difappointed  in 
the  medical  effects  of  electricity.  But  this  hath, 
in  part,  proceeded  from  the  mifapplication  of  fo 
powerful  a  remedy.  It  appears  to  me,  and  I  am 
confirmed  in  this  opinion  by  the  obfervation  of  a 
very  eminent  phyfician,  that  the  electric  fhock 
I  bids  fair  to  do  much  more  good  in  difeafes  from 
rigidity,  than  in  thofe  from  laxity.  Amongft 
many  other  proofs  of  this,  may  be  adduced  the 
cure  of  an  univerfal  tetanus,  the  hiftory  of  which  is 
publifhed  by  Dr.  Watfon,  in  one  of  the  late 
volumes  of  the  Philofophical  Tranfactions. 

B  b  2  IV.  Stimu- 
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IV.  Stimulating  vapours  conveyed  into  the 
pharynx  have  a  tendency  to  remove  fpafms,  even 
when  feated  deep  in  the  cefophagus.  A  few  years 
ago,  an  elderly  gentlewoman,  after  eating  peafe, 
felt  an  uneafy  fenfation  as  if  one  of  them  {tuck 
low  down  in  her  throat,  and  fuddenly  found 
herfelf  deprived  of  the  power  of  deglutition. 
Notwithftanding  the  ufe  of  a  variety  of  remedies, 
her  inability  to  lwallow  continued  five  or  fix  days. 
She  was  directed  to  fumigate  her  throat  with 
affafcetida,  diflblved  in  a  ftrong  infufion  of  the 
aromatic  herbs :  and  drawing  in  the  vapours  very 
forcibly,  the  fpafm  was  inftantly  refolved;  nof 
has  fhe  ever  fince  fufFered  the  leaft  return  of  it. 

V.  When  this  dreadful  difeafe  is  fo  confirmed 
as  to  be  deemed  incurable,  the  patient's  life  may 
be  prolonged  by  the  daily  injection  of  nutritive 
clyfters,  and  by  bathing  his  feet,  hands,  and 
arms,  and  occafionally  his  whole  body,  in  new 
milk,  broth,  decoctions  of  falep,  fago,  or 'ver- 
micelli, &c.    The  abforption  by  the  lymphatics 

•  of  the  fkin  is  very  considerable.  It  has  been 
found  by  experiment  that  the  hand,  after  being! 
well  chafed,  will  imbibe,  in  a  quarter  of  an  hour, 
nearly  an  ounce  and  a  half  of  warm  water.  And 
allowing  that  the  furface  of  the  hand  is  to  that 
of  the  body  as  one  to  fixty,  the  abfoi-ption  of 
the  whole,  in  the"  fame  fpace  of  time,  would 
amount  to  upwards  of  feven  pounds.  The 

copious 
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copious  difcharge  of  urine  in  the  diabetes,  fo 
much  exceeding  in  quantity  the  patient's  drink, 
confirms  in  fome  meafure  this  calculation.  And 
the  curious  fact  related  by  Dr.  Chalmers,  at  the 
fame  time  that  it  affords  a  furdier  proof  of  the 
great  abibrption  by  the  pores  of  the  fkin,  points 
out  to  us  the  valuable  purpofes  to  which  it  may 
be  applied,  in  the  diforder  under  confideration. 
A  nesro  man,  who  had  eaten  or  drunk  but 
litde  before  he  was  gibbeted,  in  March,  1759, 
at  Charles  Town  in  South  Carolina,  and  had 
nothing,  given  him  afterwards,  regularly  voided 
every  morning  a  large  quantity  of  urine,  but 
difcharsred  no  more  till  about  the  fame  hour  the 

O 

next  day.  The  dews  of  the  evening,  imbibed 
by  the  body,  fupplied  in  this  cafe  a  fuperabun- 
dance  of  fluids  in  the  night,  and  a  fufficient 
quantity  to  fupport  perfpiration  in  the  day.  Had 
thefe  fluids  been  of  a  nutritious  quality,  it  is 
not  improbable  that,  even  under  fuch  circum- 
ftances,  the  poor  negro  might  have  been  kept 
alive  for  a  confiderable  length  of  time. 

Prosper  Alpinus  relates  that  the  Egyptian 
women,  in  order  to  become  fat,  ufe  every  day 
a  tepid  bath  ■,  and  whilft  they  continue  in  it,  re- 
ceive nourifhing  clyfters,  and  a  variety  of  the 
richeft  foods.  By  thefe  means  the  females  of  diat 
country,  particularly  the  Hebrew  women  who 
refide  there,  are  for  the  moft  part  immoderately 
B  b  3  corpulent. 


374       DIFFICULTY   IN,  &c. 

corpulent.  Illarum  plurim<e  perinde  acfues  cernun- 
tur  pnguitfim*  humi  recumbentesy  maximeque  Hebrea, 
quibus  ifiud  vitii  aliis  familiarius  obfervatur. 

I  have  not  enlarged  upon  the  neceMity  of  con- 
veying aliment  into  the  body  by  clyflers,  in  ob- 
ftrudtions  of  the  cefophagus,  becaufe  this  muft  be 
obvious  to  every  practitioner.  The  other  me- 
thod of  nutrition,  if  not  lefs  known,  is  certainly 
lefs  attended  to,  and  in  general  is  altogether  neg- 
lected. It  may  perhaps  be  thought  an  omiflion, 
that  no  notice  has  been  taken  of  the  adminiftra- 
tion  of  medicines  under  the  form  of  clyflers,  in 
thefe  deplorable  cafes.  But  I  apprehend,  how- 
ever ufeful  they  might  be  in  many  refpedls,  they 
would,  in  general,  too  much  interfere  with  the 
nourifhment  of  the  patient. 


CASES 


CASES 


O  F 

DROPSIES. 


TV  yJRS.  P  N,   aged  33,  a 

Case   .  woman  Qf  a  very  delicate  con- 

ftitution,  and  fubjed  to  a  profluvium  men/mm, 
which  had  greatly  impaired  her  ftrength,  per- 
ceived, about  two  years  ago,  an  indolent,  move- 
able tumour  in  the  lower  part  and  left  fide  of  her 
belly,  which  gradually  though  flowly  increafed. 
Before  it  acquired  any  considerable  bulk,  her 
right  leg  began  to  fwell,  her  urine  was  voided 
in  fmall  quantity;  the  fymptoms  of  thirft  and 
inward  heat  enfued;  the  abdomen  became  en- 
larged; a  fluctuation  was  foon  perceptible;  and 
a  complete  a/cites  was  formed. 

The  tumour  in  the  lower  part  of  her  belly, 
which  from  its  fituation  I  apprehend  was  an  in- 
cyfted  dropfy  of  the  left  ovarium,  now  began  to 
be  extremely  painful,  the  fwelling  of  the  abdomen 

B  b  4  increafed, 
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increafed,   a  general  anafarca  was  coming  on, 
and  her  cafe  became  every  day  more  and  more 
deplorable.    Such  was  the  ftate  of  the  diforder, 
when  the  patient,  as  me  arofe  out  of  bed  in  the 
morning,  (February  2,  177 1,)  was  feized  with 
a  naufea,  without  any  apparent  caufe,  fucceeded 
by  a  violent  vomiting.    At  three  o'clock  in  the 
afternoon  I  was  firft  called  to  her  affiftance,  and 
found  her  quite  exhaufted  with  inceflant  retchings. 
Her  pulfe  was  fo  feeble  as  to  be  fcarcely  percep- 
tible, her  extremities  were  cold,  and  her  legs  and 
thighs  were  affe&ed  with  a  molt  painful  fpafm. 
She  had  difcharged  near  ten  pints  of  water,  and 
this  evacuation  had  entirely  removed  the  anafar- 
cous  fwellings,  and  gready  diminimed  the  full- 
nefs  and  tenfion  of  the  belly.    The  tumour  of 
the  left  ovarium,  though  much  decreafed  in  bulk, 
was  evident  to  the  touch,  and  appeared  to  be 
ftill  moveable  under  the  fingers.    Gentle  cordials 
were  directed  to  fupport  the  patient's  ftrength ; 
warm  fomentations  were  applied  to  her  legs  and 
thighs ;  and  an  opiate  was  adminiftered,  to  pro- 
cure for  her  a  fhort  interval  of  reft  and  eafe.  She 
enjoyed  a  few  hours  refrefhing  fleep;   the  vo- 
miting then  recurred,  and  continued  five  or  fix 
days,  with  intermiffions,  which  gradually  became 
longer  and  longer.     Her  thirft,   during  thefe 
evacuations,  was  almoft  infupportable  j  but  fhe 
refrained  with  great  refolution  from  all  liquids, 

except 
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except  a  little  red  Port  wine,  diluted  with  mint 
water.  Oranges  too  were  freely  allowed,  and 
were  highly  grateful  to  her.  All  her  dropfical 
fwellings  were  now  removed;  and  the  tumour 
of  the  ovarium  itfelf  was  no  longer  perceptible. 
When  the  vomiting  ceafed,  a  gende  diarrhoea 
fucceeded.  An  infufion  of  the  bark,  with  the 
Jp.  nitr.  dulcis,  and  tincl.  mart,  in  /p.  Jalis  was 
given.  Her  thirft  abated,  her  appetite  returned, 
and  in  a  few  weeks  me  recovered  a  tolerable  de- 
gree of  health  and  ftrength ;  and  ftill  continues 
free  from  any  of  her  former  ailments,  though  it  is 
now  four  months  from  the  time  when  her  vomit- 
ings commenced.  The  quantity  of  water  me 
difcharged,  exclufive  of  her  evacuations  by  ftool 
and  urine,  amounted  to  about  three  gallons. 

The  cafe,  before  us,  affords  a  ftriking  proof 
of  the  efforts  which  nature  exerts  to  relieve  her- 
felf.  By  what  fecret  inftruments  this  falutary 
change  was  produced  in  the  prefent  inftance,  we 
may  conjecture,  but  cannot  afcertain.  It  is 
not  to  be  fuppofed  that  the  extravafated  fluids 
paffed,  by  percolation,  through  the  coats  of  the 
ftomach  or  interlines,  and  were  then  difcharged 
by  vomiting;  becaufe  thefe  coats  in  the  liv- 
ing body  are  inpervious  to  water,  and  tranf- 
mit  it  only  when  the  circulation  ceafes,  when 
their  veffels  fhrink,  and  the  mucus,  lining  the 
internal  cavity,  is  dried  or  abraded.  Nor  is  it 
eafy  to  conceive,  how  the  hydropic  cyft  of  the 

ovarium 
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ovarium  mould  thus  empty  itfelf  into  the  ventri- 
cle •,  or  fo  large  a  quantity  of  water  tranfude,  with 
fuch  rapidity,  through  the  interftices  of  its  fibres. 
For  that  the  (tomach  was  not  ruptured  is  evident 
from  the  fpeedy  recovery  of  the  patient.  The 
effect  therefore  mult  be  afcribed,  not  to  a  mecha 
nical  caufe,  but  to  that  vital  energy  which,  by 
imperceptible  means,  regulates  the  motions,  and 
corrects  the  diforders  of  the  animal  frame ; 
though  fometimes  with  a  degree  of  violence  dan- 
gerous to,  and  even  deftructive  of  life.  In  the 
prefent  cafe,  it  appears  probable,  that  a  fudden 
change  took  place  in  the  courfe  of  circulation  j 
the  lymphatics  recovered  their  power  of  abforp- 
tion,  and  performed  their  office  with  renewed 
vigour;  the  vafcular  fyftem  became  overloaded, 
and  the  exhalant  arteries  of  the  ftomach  and  in- 
teftines  poured  forth  the  fuperfiuous  fluids,  re- 
ftoring  thus  the  equilibrium. 

Instances  of  a  fudden,  and  partially  increafed 
action  of  the  veflels  frequently  occur ;  as  in  the 
diarrhoea,  cholera  morbus,  hyfteric  difeafe,  pro- 
fluvium  urina,  &c.  &c.  But  the  following  hif- 
tory,  related  by  Doctor  Simfon,  admirably  illuf- 
trates,  and  at  the  fame  time  confirms,  what  I 
have  advanced.  Cum  homo  adolefcens,  febri  cor- 
reptus,  cut  accejfcrat  diarrhcea,  cum  extremo  Jlupore 
Jenfuum,  nihil  plane  ore  haurire  vellet  ( quamquam 
immoderalo  aftu  lotus  torrejcerel )  quo  humeclaretur, 

jubeo 
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jubeo  in  aquam  egelidam  immergi  pedes ;  quo  fafto, 
protinus  aqu<e  mirum  cerno  in  vafe  decrementum, 
deinde  ejufdem  vixdum  colorata,  e  veftigio  impetuo- 
Jam>  more  cataraftce,  per  anum  effufionem  (a). 

Several  inftances  are  recorded  of  anafarcas, 
and  fome  few  even  of  the  afcites,  which  have 
been  cured  by  vomiting.  But  I  believe  it  has 
rarely  if  ever  happened,  at  leaft  I  do  not  recollect 
fuch  a  cafe  either  in  books  or  in  practice,  that  a 
dropfy  of  the  ovarium  has  been  removed  by  the 
fpontaneous  efforts  of  nature.  Deductions  from 
fingular  and  folitary  facts,  though  contraiy  to  the 
rules  of  philofophizing,  are  not  always  to  be  re- 
jected ;  but  may  be  allowed,  with  proper  caution 
and  referve,  when  the  nature  of  the  fubject  admits 
not  of  better  evidence.  The  hiftory  before  us 
furnifhes,  I  apprehend,  an  exception  to  the  gene- 
ral laws  of  reafoning  by  induction  and  one  in- 
ftance,  well  authenticated,  of  the  cure  of  a  difeafe, 
which  the  moft  eminent  phyficians  have  con- 
fidered  as  irremediable,  may  juftly  lead  us,  in 
fimilar  circumftances,  to  imitate  by  art  the  ope- 
rations of  nature ;  and  to  excite  diofe  efforts,  which 
when  fpontaneous,  have  proved  fo  falutary.  In 
the  incipient  ftate  of  a  dropfy  of  the  ovarium., 
emetics,  repeatedly  adminiftered,  would  be  likely 
means  of  promoting  the  abforption  or  difcharge 

(a)  Simfon  de  Re  Medica,  p.  183. 

of 
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of  the  incyfted  fluid.   They  produce  the  ftrongeft 
contractions  in  the  abdominal  mufcles,  agitate  all 
the  vifcera  of  the  lower  belly,  quicken  the  cir- 
culation of  the  blood,  and  by  their  general  action 
on  the  whole  fyftem,  remove  obftrucYions  in  the 
minuteft  and  moft  remote  feries  of  veflels.  Hence 
the  powerful  effects  of  Turpeth  vomits,  in  white 
iwellings  of  the  joints ;  in  which  the  glands  are  at 
leaft  equally  difeafed,  and  the  extravafated  fluid 
as  much  out  of  the  courfe  of  circulation,  as  in  the 
fpecies  of  dropfy  we  are  now  confidering.  But 
unfortunately  this  diibrder  is  fo  infidious  in  its 
attack,  and  fo  little  alarming  in  its  progrefs,  that 
it  becomes  aimoft  incurable  before  the  patient  is 
apprehenfive  of  any  degree  of  danger.  However, 
in  its  more  advanced  ftages,  emetics  may  be  ad- 
miniftered  with  fafety,  and  fometimes  perhaps 
with  advantage.    If  the  morjus  diaboli  adhere  to 
the  enlarged  ovarium,  and  the  fallopian  tubes  be 
not  totally  obftructed,  the  action  of  vomiting  may 
force  a  paflage  for  the  fluid,  and  thus  procure  at 
leaft  fome  temporary  relief.    I  have  now  under 
my  care  a  lady,  who  has  long  been  afflicted  with 
a  dropfy  of  this  kind,  and  who  has  frequent  dif- 
charges  of  bloody  water  from  the  womb,  fuc- 
ceeded  always  by  a  diminution  of  bulk.    A  trou- 
blefome  hernia  forbids  the  exhibition  of  an  emetic, 
which  otherwife  I  ftiould  not  hefitate  to  direct. 
Befides  we  may  poflibly  be  fo  fortunate  as  to  co- 
operate 
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operate  with  nature  at  the  moft  favourable  conjunc- 
ture ;  and  by  aflifting  her  efforts,  of  themfelves  per- 
haps too  languid,  may  effect  a  cure.  Such  instances 
do  not  unfrequently  occur,  in  almoft  every  fpe- 
cies  of  difeafe;   and  it  is  upon  this  principle 
alone,  that  we  can  explain  the  amazing  fuccefs 
which  has  attended  the  exhibition  of  remedies, 
by  no  means  adequate  to  the  effe&s  produced  by 
them.    Mr.  W.  a  hard  drinker,  when  paft  the 
meridian  of  life,  had  a  jaundice  which  was  fuc- 
ceeded  by  an  a/cites,  a  dropfy  of  the  thorax,  and 
an  anqfarca.    The  prognostic  was  in  this  cafe 
extremely  unfavourable,  and  I  fcarcely  indulged 
the  leaft  hope  of  his  recovery.    Diuretics,  purga- 
tives, &c  under  various  forms,  were  affiduoufly 
adminiftered,   but  with  no  veiy  advantageous 
effects.    Amongft  other  medicines,  he  had  pills 
compofed  of  extract,  jalap,  pulv.  pilar,  ficcat.  and 
mere,  dulcis,  and  was  directed  to  increafe  the  dofe 
of  thefe  pro  re  nata.    Finding  the  ufual  quantity 
insufficient  to  procure  the  neceffary  difcharges, 
he  took,  if  I  recoiled  aright,  two  pills  extraor- 
dinary, the  confequence  of  which  was  an  hyper- 
catharfis,  which  greatly  reduced  his  Strength, 
but  carried  off  all  his  dropfical  fwellings,  and 
by  the  aid  of  cordials  and  corroborants,  produced 
a  perfect:  cure.     The  following  curious  cafe, 
communicated  to  me  by  a  phyfician  of  eminence 
in  a  neighbouring  town,  further  illustrates  the 

obfervation 
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obfervation  advanced  above;  and  at  the  fame 
time  mews  the  refources  which  medicine  affords 
to  a  fagacious  practitioner,  in  the  moft  defperate 
ftages  of  this  diforder. 

Case  II.  Mifs  H.  of  Namptwich  in  Chefhire, 
aged  upwards  of  forty,  had  laboured  for  fome  time 
under  an  a/cites,  when  me  was  removed  to  Liver- 
pool in  February  1769,  for  the  benefit  of  medical 
advice.     Two  phyficians  and  a  furgeon  were 
confulted ;  and  after  a  gentle  evacuation  by  ftool, 
and  the  exhibition  of  a  few  cardiacs,  it  was  agreed 
that  flie  ftiould  be  tapped  without  delay.  Eigh- 
teen pints  of  water  were  drawn  off,  and  two  large 
fchirrous  tumours,   one  nearly  the  fize  of  an 
infant's  head,  the  other  not  much  lefs  in  bulk, 
were  difcovered.    Thefe  me  had  perceived  for 
many  years,   and  they  had  fucceeded  a  fever, 
imperfed  in  its  crifis.    The  operation  had  almoft 
proved  fatal  to  her;   her  mouth  was  covered 
with  aphtha,  and  fo  many  alarming  fymptoms 
came  on,  that  death  was  hourly  expected.  How- 
ever in  a  fortnight  flie  was  tolerably  recovered, 
and  in  a  month  the  paracentefis  was  again  re- 
peated. She  bore  it  better,  but  foon  filled  again ; 
and  was  obliged  to  fubmit  to  the  operation  every 
third  week.    Tired  with  the  frequency  of  this 
painful  palliative,  after  the  fifteenth  repetition  of 
it,  flie  requefted  one  of  her  phyficians,  in  a  moft 
preffing  manner,  to  prefcribe  fome  medicine, 

which 
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which  might  at  leaft  protraft  the  period  of  tap-, 
ping.    It  was  now  the  latter  end  of  Auguft;  the 
weather  was  favourable,  and  he  directed  her  to  be 
confined  to  her  bed  for  three  days ;  to  be  affidu- 
ouQy  rubbed  morning  and  evening  with  dry 
cloths,  impregnated  with  the  fumes  of  camphor  ■, 
and  to  take  internally  the  julepum  e  camfhoray 
prepared  with  only  two  thirds  of  a  pint  of  wa- 
ter,  and   warmed   with  the  addition  of  one 
ounce  of  aqua  juniperi  compoftta.     Under  this 
form  me  took  a  drachm  of  camphor  daily,  for 
the  fpace  of  a  fortnight.     A  continued  gentle 
diaphorefis  was  the  happy  confequence;  every 
day  me  decreafed  in  bulk';  and  the  abatement 
of  her  fwellings  encouraged  her  refolutely  to  per- 
fevere  in  the  ufe  of  her  medicine.    She  recovered 
her  health;  and  remained  near  two  years  free 
from  any  dropfical   complaints.     But  in  the 
fummer  of  177 1,  her  diforder  recurred;  and  on 
the  1 6th  of  July  me  was  again  tapped.    On  the 
8th  of  October  following,  me  voided  by  the  anus 
near  twelve  pints  of  a  mucilaginous  liquor,  in 
colour  refembling  pus,  but  without  any  offenfive 
fmell.    After  this  remarkable  difcharge,  me  was 
better  for  a  ihort  time ;  but  a  violent  and  very 
painful  aphthous  complaint,  attended  with  a  pro- 
fufe  fpitting  of  vifcid  phlegm  and  faliva,  enfued  ; 
by  which  her  ftrength  was  exhaufted,  and  Ihe 
died  on  the  9th  of  November,  quite  emaciated. 

On 
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On  the  fame  day,  her  body  was  opened  in  the 
prefence  of  two  phyficians,  and  other  gentlemen 
of  the  faculty;  and  I  am  favoured  by  Mr. 
Wickfted,  a  very  ingenious  furgeon  at  Nampt- 
wich,  who  attended  the  patient  during  her  laft 
illnefs,  with  the  following  account  of  the  appear- 
ances on  difTection. 

"  On  opening  the  abdomen,  a  large  hard  tu- 
"mour  prefented  itfelf,  which  on  examination 
"  feemed  to  be  the  right  ovarium  very  much 
"  enlarged,  and  fchirrous.  It  was  in  figure  like  an 
"  impregnated  uterus,  filling  the  lower  fpace  of 
"  the  abdomen,  and  rifing  feveral  inches  above 
"  the  brim  of  the  pelvis.    This  fubftance  was 
"  found  attached  to  the  uterus,  and  weighed  three 
a  pounds  and  feven  ounces.    By  its  preffure  the 
"  uterus  and  bladder  were  forced  down  into  the 
"  lower  part  of  the  pelvis ;  and  when  divided,  it 
"  refembled  a  piece  of  boiled  udder,  in  colour  and 
"  firmnefs. 

"  The  left  ovarium  was  very  hard,  and  en- 
"  larged  to  the  fize  of  a  goofe  egg.  The  body 
"  of  the  uterus,  which  with  the  bladder  had  been 
"preffed  by  the  weight  of  the  tumour  out  of 
"  its  ufual  fituation,  was  hardly  to  be  diftinguifhed 
"  from  the  left  ovarium,  which  was  nearly  of  the 
"  ^arr>e  fize  and  firmly  united  with  it,  and  feemed 
"  to  be  a  little  difeafed.    The  fallopian  tubes 

"  were 
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K  were  almoft  obliterated.     The   bladder  and 
«  ureters  were  found. 

"The  hydropic  cyft  (which  extended  to  the 
«  margin  of  the  ribs,  and  appeared  to  be  formed 
<f  either  from  the  diftended  peritonasal  coats  of  the 
«  ovaria,  or  the  duplicatures  of  die  peritoneum ) 
u  contained  three  quarters  of  a  pint  of  a  fluid, 
"  fimilar  to  that  which  had  been  evacuated  by 
"  ftool. 

"  The  ltomach  and  interlines  were  in  a  found 
cc  ftate,  and  no  where  adhered  to  the  above- 
"  mentioned  cyft.  But  at  the  bottom  of  the 
"pelvis  the  cyft  had  a  firm  attachment  to  the 
"  recJum,  of  the  compafs  of  half  a  crown ;  yet 
<f  there  was  no  vifible  perforation,  by  which  fo 
"  large  a  quantity  of  fluids  could  efcape.  The 
<(  omentum  was  wafted  to  a  membranous  ex- 
"  panfion.  The  kidnies,  fpleen,  pancreas,  and 
"  mefenteric  glands  were  found.  The  fubftance 
"  of  the  liver  was  not  at  all  difeafed,  but  its 
"  whole  convex  furface  was  fixed,  by  ftreng 
"  adhefions,  to  the  diaphragm.  Both  lobes  of  the 
g  lungs  were  found  adhering  to  the  pleura ;  their 
"  internal  ftru&ure,  however,  feemed  to  be  per- 
"  fe6l.  The  heart  was  in  a  good  ftate  •  and 
"  the  pericardium  contained  about  two  ounces  of 
"  limpid  water." 

Case  III.   Mr.  G.  H.  of  Oldham,  near  Man- 
chefter,  aged  upwards  of  fifty,  low  of  ftature,  cor- 1 
Vol.  I.  C  c  pulent, 
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pulent,  and  habitually  addicted  to  intemperance, 
in  April,  1770,  was  afflicted  with  a  dry  cough, 
dyjpncea,  afci/es,  and  fwelled  legs.  By  the  ufe 
of  pills  compofed  of  Japo  venet.  gum.  ammoniac. 
and  pulv.  Jcillar.  and  a  mercurial  cathartic,  which 
I  directed  to  be  repeated  at  fuch  intervals  as  not 
to  debilitate  his  ftrength,  he  recovered  his  former 
ftate  of  health.  But  on  the  fecond  of  January, 
177 1,  I  was  again  called  to  his  afiiftance  :  He  had 
been  fuddenly  feized,  a  few  days  before,  with  a 
difficulty  of  breathing,  which  increafed  rapidly,  and 
was  then  attended  with  a  cough  and  frothy  ex- 
pectoration :  His  pulfe  was  languid  and  opprefled, 
his  heat  natural,  his  face  bloated,  and  his  legs 
were  (lightly  cedematous :  The  abdomen  was  not 
fuller  than  ufual,  nor  had  he,  previous  to  his 
attack,  any  fymptoms  of  water  in  the  cavity 
of  the  cheft.  A  brifk  purgative,  radix  Seneka, 
oxymel  Jcillit.  blifters  to  the  legs,  camphor,  Jal. 
volatile,  venefection,  &c.  Sec.  were  tried,  but 
without  effect.  Refpiration  became  more  and 
more  laborious ;  and  in  two  days  the  patient  was 
freed  from  his  fufferings  by  death. 

It  appears  probable  that  an  anafarca,  or  in- 
farction of  the  cellular  membrane  of  the  lungs, 
was  the  proximate  caufe  of  the  orthopnea,  which 
in  fo  ihort  a  time  proved  fatal  to  the  patient. 
This  diforder  may,  like  other  dropfies,  arife 
from  a  general  laxity  of  the  folids,  tenuity  of  the 

fluids, 
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fluids,  or  obftru&ed  circulation  of  the  blood ; 
but  in  fuch  inftances  the  prefumption  is,  that  it 
will  be  flowly  and  gradually  produced.  How 
then  are  we  to  account  for  its  fudden  and  rapid 
formation  in  the  cafe  I  have  juft  related  ?  The 
ancient  phyficians,  who  had  no  opportunities  o£ 
dilTecting  human  bodies,  obferved  in  brutes, 
particularly  in  oxen,  Iheep,  and  fwine,  large 
hydatids  in  the  lungs ;  and  to  the  rupture  of  thefe,  • 
Hippocrates  and  Galen,  reafoning  from  analogy, 
afcribed  the  hydrops  pectoris  in  the  human  fpecies. 
Willis  and  Morgagni  have  adopted  their  opinion, 
and  confirmed  the  teflimony  of  the  father  of 
phyfic,  and  his  learned  commentators.  Mor- 
gagni fays,  In  Jue  autem,  cateroquin  fano,  ut  cater  a 
ejufmodi  hie  omit t am,  a  me  in  bejliis,  hominibufque 
confpefta,  hydatidem  vidije  meminis  qua  minorem 
jut  partem  in  pulmonis  fuperficie  oftendens,  interius 
adeo  Je  amplificabat,  ut  aqua  limpida  uncias  aliqum 
contineret  (b).  And  another  laborious  anatomift 
(Bonetus  in  Sepulch.  Anatom.  ObJ.  33  and  36,) 
informs  us  that  the  lungs  of  a  man  were  found 
full  of  bladders  which,  when  opened,  difcharged 
either  water,  or  a  clear  liquor,  refembling  the 
white  of  an  egg.  Thefe  obfervations,  I  think, 
point  out  the  caufe,  and  at  the  fame  time  account 

(b)  Morgagni  de  ca^fis  &  fqdibus  Morth  epift.  16. 
Art.  36. 

C  c  2  for 
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for  the  rapid  progrefs,  and  fatal  termination  of 
the  pulmonary  cedema,  under  which  my  patient 
laboured.  Some  hydatids,  contained  in  the 
cellular  membrane  of  the  lungs,  were  probably 
ruptured  internally ;  and  in  a  habit  abounding 
with  the  colluvies  ferofa,  the  extravafated  fluids 
would  be  every  inftant  accumulating,  and  the 
bronchial  veficles  becoming  more  and  more 
compreffed,  fuffbcation  inevitably  enfued. 

The  diagnoftics  of  the  hydrops  pefl  oris,  whether 
the  water  be  contained  in  the  cellular  membrane 
of  the  lungs,  or  in  the  cavity  of  the  cheft,  are 
fometimes  very  obfcure.  Doctor  Hoadly  relates 
that  he  was  prefent  at  the  difiection  of  a  dropfical 
man,  from  the  fymptoms  of  whofe  difeafe  it 
was  with  fuch  certainty  concluded,  that  water 
was  contained  in  one  fide  of  the  breaft,  that 
the  only  motive  for  examination  was  to  determine 
into  which  cavity  the  fluid  was  extravafated.  On 
opening  his  body,  however,  they  difcovered  not 
a  fingle  drop  of  water,  but  found  an  almoft  total 
adhefion  of  the  external  coat  of  the  lungs  to  the 
pleura ;  together  with  an  inflammation,  and 
numberlefs  fmall  ulcers  in  one  lobe. 

A  sensible  fluctuation  of  water  in  the  breaft 
is  a  fymptom  which  rarely  occurs  ;  and  it  appears 
from  Morgagni's  obfervations,  that  it  is  not 
unufual  for  patients,  labouring  under  this  dif- 
order,  to  bear  with  eafe  a  recumbent  pofture. 

But 
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But  an  cedema,  or  dropfy  of  the  cellular  membrane 
of  the  lungs,  when  its  attack  is  fudden,  may 
often  be  diftinguifhed  by  the  following  figns, 
though  it  muft  be  acknowledged  that  they  fome- 
timer  prove  equivocal.    The  difficulty  in  refpi- 
ration  is  conftant,   and  increafed  by  the  leaft 
motion,  yet  not  much  varied  by  different ,  atti- 
tudes of  the  body;   the  patient  complains  of 
great  anxiety  about  die  pracordia,  and  when  he 
attempts  to  take  a  deep  infpiration,   he  finds 
it  impoffible  to  dilate  his  cheft,  and  his  breath 
feems  to  be  fuddenly  flopped.    The  pulfe  is 
firiaflj  languid,  and  oppreffed ;  the  face  pale  and 
bloated ;  the  legs  ufually  fwelled ;  and  the  whole 
habit  is,  for  the  moft  part,  leucophlegmatic. 

A  disease  fo  urgent  in  its  fymptoms,  fo  quick 
in  its  progrefs,  and  fo  often  fatal  in  its  termination, 
requires  a  method  of  cure  of  adequate  expedition 
and  efficacy.  A  brifk  mercurial  cathartic,  which 
will  not  only  unload  the  inteftinal  canal,  but 
promote  abforption,  by  -ftimulating  and  increafing 
the  action  of  the  whole  vafcular  fyftem,  fhould 
be  adminiftered  without  delay.  I  have  lately 
feen  furprizing  relief,  in  a  very  alarming  cafe, 
almoft  inftandy  procured  by  fuch  a  remedy  (c). 
Blifters  to  the  legs  have,  alfo,  fometimes  a  good 

1 

(c)  A  fim'ilar  cafe  is  recorded  by  Dr.  Simfon,  in  the 
Edin.  Med.  Eflays,  vol.  VI.  p.  126. 

C  c  3  effect  i 
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effect;  for  by  deftroying  the  cuticle,  and  relf 
mucofum,  they  difcharge  the  water  from  the 
cellular  membrane  of  a  depending  part,  and  thus 
in  fome  degree  produce  a  general  depletion. 
Punctures,  made  with  a  fmall  lancet,  or  with 
fuch  an  inftrument  as  Dr.  Fothergill  has  lately 
recommended,  will  anfwer  the  fame  end ;  and 
be  lefs  liable  to  produce  pain  and  inflammation. 
Diuretics,  fudorifics,  and  expectorants,  as  they 
increafe  the  more  fluid  excretions,  are  indicated 
in  this  difeafe.  And  if  the  moft  powerful  medi- 
cines of  one  clafs  fail,  recourfe  fhould  immediately 
be  had  to  another.  Seneka  root,  in  liberal  dofes, 
fometimes  anfwers  every  intention,  and  operates 
powerfully  by  the  fkin,  the  kidneys,  and  the 
bronchial  glands,  to  the  great  relief  of  the  patient. 
But  if  the  moft  active  medicines  prove  ineffectual, 
a/id  the  aggravation  of  all  the  fymptoms  threaten 
almoft  inftant  diflblution,  might  not  the  paracen- 
tesis of  the  lungs  be  attempted,  with  fafety  and 
advantage  ?  Melius  eft  anceps  remedium  quam 
nullum,  is  an  eftablifhed  maxim  in  phyfic,  and 
certainly  in  this  inftance  would  juftify  the  trial 
of  an  operation,  which  is  neither  very  painful,  nor 
likely  to  be  attended  with  any  dangerous  con- 
fequences.  Many  cafes  have  been  recorded  of 
wounds  in  the  lungs,  which  have  been  healed, 
without  much  difficulty.  Nor  have  fuch  accidents 
been  fuccaeded  by  an  e;nphyjema\  for  it  may 

be 
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be  concluded  from  Mr.  Hewfon's  ingenious  ex- 
periments, drat  a  punfture  or  incifion  will  not 
occafion  any  emiffion  of  air,  into  the  cavity  of 
the  thorax,  on  account  of  the  effufion  of  blood, 
and  fubfequent  inHammation,  by  which  the 
divided  veficles  are  firft  filled,  and  afterwards 
entirely  clofed.  To  produce  a  difcharge  of  air, 
a  laceration  or  fuperficial  abrafion  of  the  lungs 
feems  to  be  neceffary  ;  and  hence  it  is  that 
fractured  ribs  are  the  moft  frequent  caufes  of 
the  emphyjema. 

Should  the  paracentefis  of  the  lungs  ever  be 
deemed  expedient,  .the  cheft  may  be  perforated 
by  cautioufly  diffecting  with  a  knife,  as  in  the 
operation  for  the  empyema.  If  the  lungs  adhere 
to  the  pleura  where  the  incifion  is  made,  they 
may  be  punftured  with  a  lancet,  and  the  water 
will  thus  be  difcharged  without  falling  into  the 
cavity  of  the  thorax ;  but  a  trocar  will  be  neceffary 
to  obviate,  as  much  as  pofllble,  this  inconvenience, 
if  there  be  no  adhefion.  The  operation,  for 
evident  reafons,  mould  firft  be  performed  on  die 
right  fide,  and  if  this  do  not  afford  die  patient 
fufficient  relief,  another  opening  may  be  made 
between  the  feventh  and  eighth  ribs  of  the  left 
fide,  in  order  to  avoid  the  pericardium. 


C  c  4 
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Case  of  a  Palsy,  arising  from  the  effluvia 
of  lead,  in  which  electricity  was  suc- 
cessfully employed. 

T^LECTRICITY,  like  all  other  active  reme- 
-Li  dies,  may  prove  injurious  as  well  as  bene- 
ficial to  the  human  body;  and  it  is  to  be  re- 
gretted that  experience  has  not  yet  fupplied  us 
with  any  certain  criteria,  by  which  to  determine 
when  it  will  be  hurtful,  when  innocent,  or  effi- 
cacious. That  analogy  may  deceive  us  is  evi- 
dent from  many  examples.  A  girl,  about  fixteen, 
who  had  loft  the  ufe  of  her  arm,  which  was 
greatly  wafted,  became  univerfally  paralytic,  after 
being  electrified ;  and  remained  fo  above  a  fort- 
night. .  The  general  palfy  was  removed  by  pro- 
per medicines ;  but  the  difeafed  arm  continued  as 
before.  Electricity  was  again  tried,  and  repeated 
three  or  four  days,  when  the  girl  became  a  fecond 
time  univerfally  paralytic,  and  even  loft  the  ufe 
of  her  tongue.  By  a  courfe  of  medicine,  ihe 
was  once  more  relieved  from  this  additional 
palfy ;  but  the  original  one,  which  affected  her 
arm,  remained  incurable  (a J.  A  gentleman, 
aged  forty-eight,  inclined  to  corpulency,  and 
of  a  phlegmatic  temperament,   had  a  paralytic 

(a)  Vid.  Philof.  Tranfacl.  vol.  XL VIII.  p.  786  ;  alfo 
Prieftley's  Hiitory  of  Electricity,  p.  386. 
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affection  of  the  leg  and  thigh.  Electricity  was 
tried,  but  the  flightefh  fhocks  always  increafed 
the  torpor  of  the  limb.  The  fame  gentleman, 
twelve  months  afterwards,  was  attacked  with  an 
hemiplegia.  To  gratify  his  inclination,  and  con- 
trary to  my  own  judgment,  I  confented  to  the 
ufe  of  electricity,  a  fecond  time :  and  this  remedy, 
which  had  before  proved  injurious,  was  now  at 
leaft  innocent,  and  even  thought  to  be  beneficial 
to  him. 

The  electrical  fhock,  incautioufly  communi- 
cated, may  be  productive  of  dangerous  and  even 
fatal  confequences.  Mr.  R.  aged  fifty,  fubject 
to  various  nervous  and  hypochondriacal  com- 
plaints, after  fuffering  feveral  flight  paralytic  affec- 
tions, which  yielded  to  medicine,  was  at  length 
deprived  of  the  ufe  of  one  fide.  Electricity, 
and  other  active  remedies  were  applied.  Gentle 
mocks  were  repeatedly  given  by  a  Ikilful  perfon ; 
and  the  patient  feemed  to  receive  benefit  from 
each  operation.  But  by  an  unfortunate  miftake 
in  the  pofition  of  the  chain,  the  fhock  was  one 
day  conveyed  through  the  epigaflric  region,  and 
not  along  the  paralytic  arm,  which  refted  upon  it. 
A  violent  pain  was  inftantly  perceived  in  the 
ftomach,  which,  in  a  few  minutes,  was  fucceeded 
by  a  profufe  vomiting  of  blood.  The  hemorrhage 
continued  two  or  three  days,  and  fo  exhaufted 

the 
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the  ftrength  of  the  patient,  as  certainly  to  ac- 
celerate, and  perhaps  to  occafion  his  death. 

Palsies  frequently  fucceed  the  colica  pittonum ; 
whether  owing  to  fome  nervous  fympathy  between 
the  bowels  and  the  limbs,  or  to  the  tranflation 
of  any  morbid  acrimony,  cannot  eafily  be  deter- 
mined. In  fuch  cafes,  the  waters  of  Bath,  in 
Somerfetfhire,  are  highly  beneficial;  and  elec- 
tricity, it  is  probable,  would  be  an  ufeful  auxiliary 
to  them.  When  the  circumftances  of  the  patient 
render  a  journey  to  thofe  celebrated  fprings  im- 
practicable or  inconvenient,  the  latter  remedy 
may  be  tried  alone,  with  fome  profpect  of  fuccefs. 
Of  this  the  following  curious  cafe,  communicated 
to  me  by  Dr.  Withering,  affords  a  prefumptive 
proof. 

Joseph  Adams,  aged  20,  was  admitted  into 
the  Stafford  infirmary  on  the  16th  of  September, 
1768.  Some  months  ago  he  felt  a  numbnefs 
and  coldnefs  in  the  left  leg  and  thigh,  which  gra- 
dually extended  all  over  him,  his  head  excepted, 
which  is  now  the  only  part  he  can  move.  His 
limbs  are  often  feized  with  involuntary  twitchings, 
as  in  the  chorea  S.  Viti.  Pulfe  natural.  Appe- 
tite good.  Coftive.  This  man  was  formerly  ufed 
to  work  in  lead  mines,  at  which  time  he  was 
often  fenfible  of  a  fweet  tafte  in  his  mouth ;  but 
for  two  years  pad  has  been  employed  in  digging 
a  navigable  canal,  and  has  been  much  expofed  to 

wet 
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wet  and  cold.  Jin  antimoniai  vomit,  a  mercurial 
purge,  and  an  emulfion,  with  a  large  proportion 
of  ol.  olivar.  were  prefcribed. 

On  the  21ft.  He  could  move  his  right  arm, 
and  his  legs  a  little,  as  he  lay  in  bed.  A  num- 
ber of  fmall  electrical  mocks  were  paffed  through 
both  arms,  and  ordered  to  be  repeated  daily. 

23d.  Sweats  after  being  electrified ;  is  uni- 
verfally  warmer ;  can  ftir  his  left  arm. 

24th.  Feels  a  tingling  in  his  right  arm. 
His  fingers  contract  upon  the  chain,  when  the 
mock  paffes.  The  frequency  of  his  pulfe  is  not 
increafed  during  the  operation.  Electrify  all  his 
limbs. 

27th.  Can  fhut  both  his  hands,  and  bring 
the  right  up  to  his  mouth,  when  lying  in  bed; 
but  not  when  raifed  up. 

29th.    Feels  the  mocks  more  fenfibly  than 
he  did  at  firft.     They  always  excite  a  ftrong 
tingling  fenfation.    When  raifed  upon  his  feet,, 
can  ftand  upright  betwixt  two  affiftants. 

At  this  time  it  was  difcovered  that  he  had 
feveral  venereal  (hankers,  and  an  ulcer  upon  the 
gians  penis.  The  electricity  was  difcontinued, 
and  a  courfe  of  fublimate  folution,  and  mercurial 
un£tion  entered  upon  -}  by  which  means  all  the 
venereal  fymptoms  were  fubdued. 

November  30th.  His  paralytic  complaints 
being  juft  in  the  fame  ftate  as  on  the  29th  of 

September, 
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September,  reconrfe  was  again  had  to  the  elec- 
trical machine  j  and  two  large  fpoonfuls  of  ol. 
olivar.  were  given  twice  a  day,  to  prevent  cof- 
tivenefs. 

December  1 8th.  Sweats  when  electrified : 
has  more  motion  in  his  body ;  feeds  himfelf  in 
bed,  but  cannot  when  up.  The  fingers  fome- 
times  drawn  inwards,  fo  as  almoft  to  touch  the 
plains  of  his  hands;  his  arms  and  legs  always 
benumbed,  except  for  a  fhort  time  after  the  ufe 
of  die  machine. 

28th.  Palsy  much  the  fame ;  for  the  relief, 
gained  at  the  time  of  electrifying,  ceafes  in  a  fhort 
time  after  it  is  over.  Continues  very  coftive. 
The  antimonial  vomit  was  repeated ;  a  drachm 
of  filid.  gummos.  ordered  to  be  taken-  twice  in  a 
day,  with  three  ounces  of  the  decoction  of  Pe- 
ruvian bark.    Omit  the  electricity. 

January  10,  1769.  These  medicines  at  firft 
gave  him  ftools,  but  they  have  not  now  that 
effect.  The  palfy  in  the  fame  ft  ate.  Complains 
of  great  pain  in  the  right  Ihoulder,  and  right  fide 
of  die  neck.  A  blifter  was  applied  to  the  neck,  the 
pills  were  continued, '  and  the  bark  decoction  was 
changed  for  four  ounces  of  paralytic  infufion. 
An  ounce  of  volatile  liniment  was  ordered  to  be 
rubbed  daily  upon  the  fpine ;  ifiues  to  be  made 
in  the  thighs;  and  when  the  blifter  healed,  a 
feton  in  his  neck.    He  continued  nearly  in  this 

method 
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method  until  the  12th  of  April,  without  any 
other  advantage  than  being  free  from  his  pains. 
He  was  ordered  into  the  warm  bath,  every  other 
day,  and  to  take  as  much  of  the  frefh  leaves 
of  cuckow  pintfJJ,  twice  every  day,  as  his 
ftomach  would  bear. 

May  3d.    The  cuckow  pint  creates  an  un- 
common heat  in  hi*  ftomach,  but  produces  no 
other  fenfible  effect.    Let  blifters  be  applied  to 
his  legs,  and  afterwards  to  the  lower  part  of 
the  fpine. 

28th.  The  palfy  continuing  in  the  fame  ftate, 
recourfe  was  again  had  to  electricity. 

Auguft  21ft.  Has  improved,  though  very 
(lowly,  in  ftrength  and  motion.  The  mufcles  of 
his  back  allow  him  to  floop,  and  .raife  himfelf 
again:  the  right  arm  nearly  as  ftrong  as  when 
in  health  5  but  for  more  .than  a  week  paft,  his 
palfy  has  continued  the  fame,  and  he  complains 
of  griping  pains  in  his  belly,  which  is  tenfe  and 
very  coftive.  The  ufual  medicines  not  giving 
him  ftools,  let  him  take  a  large  fpoonful  of  caftor 
oil  every  morning.    Continue  the  electricity. 

September  6th.  Free  from  the  pain  in  his 
belly;  the  caftor  oil  purges  him  confiderably. 
Has  more  ufe  in  his  left  arm,  and  fweats  pro- 
fufely  after  electrifying. 


(b)  Arum  Maculatum,  Linruei  Species  Plantarum. 

13th.  Stood 
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13th.    Stood  himfelf  to  day, 

November  10th.  Can  raife  himfelf  from  his 
chair,  and  Hand  without  help. 

2 2d.  Walks  about,  with  the  affiftance  of  his 
chair. 

December  17th.  During  this  month  was  a 
good  deal  afflifted  with  the  gravel,  which  gave 
way  to  the  ufual  remedies. 

27th.    Walks  with  one  ftick. 

January  3,  1770.  Begins  to  walk  without  a 
ftick.  From  this  time  he  continued  mending 
until  the  nth  of  May ;  when  he  was  difcharged 
perfectly  cured. 

The  firft  circumftance  which  ftiikes  our  atten- 
tion, in  the  hiftory  of  this  difeafe,  is  the  diitance 
of  time  betwixt  the  patient's  expofure  to  the 
deleterious  effluvia  of  the  lead  mines,  and  the 
appearance  of  the  palfy.  That  the  palfy  was 
occafioned  by  lead  is  moft  probable ;  as  there 
feemed  to  be,  through  the  whole  of  the  cure, 
more  or  lefs  of  the  colica  pittonum  exifting.  The 
effects  of  the  caftor  oil  in  this  difeafe  are  too 
evident  to  pais  unnoticed ;  efpecially  as  I  have 
heard  fome  very  ingenius  and  candid  practition- 
ers affert,  that  they  have  found  no  more  purga- 
tive quality  in  that  oil,  than  in  an  equal  quantity 
of  olive  oil.  The  medicine  they  ufed  muft  have 
been  highly  adulterated. 

That 
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That  electricity  does  not  afford  relief  in  pa- 
ralytic complaints,  after  five  days  application, 
has  been  afferted  by  a  very  ingenious  philofopher ; 
and  I  am  afraid  it  is  an  opinion  which  has  been 
too  generally  received.  Dr.  De  Haen,  in  his 
Ratio  Medendi,  produces  inftances  to  the  contraiy ; 
but  none  more  ftriking  than  the  above  cafe, 
wherein  it  appears  that  the  palfy  continued  in  the 
fame  ftate,  whenever  the  fhocks  were  omitted. 
Patients  are  frequently  difcouraged  by  the  painful 
ienfation  which  large  fhocks  excite,  from  perfe- 
verino-  in  an  electrical  courfe ;  and  it  is  not  un- 
common  to  find,  that  any  given  degree  of  fhock 
will  occafion,  more  pain  in  a  difeafed,  and  even 
in  a  paralytic  limb,  than  in  a  found  one  :  I  can- 
not omit  adding,  that  I  have  never  met  with 
a  cafe  which  refilled  the  power  of  fmall  and  re- 
peated fhocks,  that  would  yield  to  great  and  terrify- 
in<*  ones.  Like  other  active  and  ufeful  remedies, 
electricity  may  be  given  in  too  large  a  dofe,  and 
may  then  produce  confiderable  mifchief.  Nor 
are  there  wanting  feveral  well  authenticated  facts, ' 
to  fupport  this  opinion.  The  largeft  fhock  I 
have  ever  found  ufeful,  has  been  from  an  eight 
ounce  phial,  coated  in  the  common  manner ; 
and  even  this,  in  many  irritable  habits,  is  con- 
fiderably  too  ftrong.  For  there  is  an  amazing 
difference  in  the  fenfibility  of  different  coriftitu- 
tions  to  the  electrical  ftimulus.    Quick,  lively 

people 
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people  feel  the  moft  from  it ;  thofe  the  leaft,  who 
are  dull  and  flow  of  apprehenfion. 

W  hen  the  gout  leaves  the  extremities,  and 
invades  other  parts  of  the  body,  finapifms,  blifters, 
and  volatile  epithems,  are  often  applied  to  the 
wrifts  or  to  the  feet,  to  recall  the  diforder  to  its 
ufual  and  natural  feat.  The  fame  remedies  are 
alfo  employed  to  folicit  the  gout  to  the  extremities, 
when  it  has  yet  made  only  irregylar  attacks  on 
the  fyftem.  Might  not  flight,  or  even  fevere 
Ihocks  of  electricity,  be  highly  ferviceable  on 
fuch  occafions  ?  The  ftimulating  applications, 
above  mentioned,  chiefly  affect  the  fkin  j  whereas 
the  electrical  ftroke  inflantly  pervades  the  tendons, 
articulations,  and  other  internal  parts,  fuppofed 
to  be  the  feat  of  this  diforder. 

In  palfies,  proceeding  from  the  receffion  of 
the  gout,  we  fliould  be  lefs  liable  to  difappoint- 
ment  in  our  expectations  from  electricity,  when 
thus  partially  applied,  than  by  the  general  fhocks 
fo  indifcriminately  given. 
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OBSTINATE.  COLICS, 

CURED  BY  THE  USE  OF  ALUM. 

/\   DUTCH  writer  of  confiderable  merit,  but 


commended  the  ufe  of  alum  in  the  Colica  piftonum, 
and  in  other  obftinate'and  painful  affedtions  of  the 
bowels ;  and  has  favoured  the  public  with  feyeral 
well  authenticated  hiftories  of  its  beneficial 
effects  (a). 


(a)  De  Colica  Pi&onum  Tentamen,  &  Appendix, 
au&ore,  Joanne  Grafliuis,  M.  D. 

"  Curationis  methodus  (colica?  fcilicet  Pidlonu^n) 
"  quatuor  indicationibus  abfolvitur.  Expoftulat  i.  leni- 
"  men  doloris,  nulla  habita  ad  caufam  fpecialem  ratione. 
"  2.  Caufe  proxima?  vel  ablationem  vel  extinftionem. 
"  3.  Partium  affe&arum  in  integram,  quantum  fieri 
"  poflit,  reftitutionem.  4.  Alvi  interea  temporis,  diffi- 
M  cillimein  plerifque  conftipatae,  toto  curationis  decurfu 
"  exfolntionem.  Prima  indicatio  anodyna  expofcit ; 
"  fecunda  demulcentia;  tertia  roborantia.  Sine  his, 
"  levacio  morbi  duabus  prioribus  indicationibus  impe- 
"  irata,  r2ro  mta  fidaquc  eft,  hifce  folis  aliquando  cura- 
VjtL.  I.  P  d        '  ««  tio 


known  in  England,  has  re- 
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I  have  adminiftered  this  remedy  in  about 
fifteen  cafes,  with  a  degree  of  fuccefs  which  con- 
firms his  teftimony,  and  induces  me  to  propofe  it 
to  the  trial  of  other  phyficians.  The  dofe,  in 
which  I  have  given  it,  has  ufually  been  from  ten 
to  twenty  grains,  mixed  with  an  equal  proportion 
of  fugar.  When  there  was  reafon  to  apprehend 
that  it  might  be  too  rough  and  auftere  in  its 
action,  I  have  directed  it  to  be  combined  with 
gum  arabic  or  Jferma  ceti:  And  in  cafes  of 
flatulence,  when  a  warm  opiate  was  indicated, 
half  a  fcruple  of  the  ■philonium  Londinenfe  made  an 
ufeful  addition  to  it.  Fifteen  grains  of  alum, 
given  every  fourth,  fifth,  or  fixth  hour,  for  the 
moft  part  prove  gently  aperient;  and  when  the 
fymptoms  are  not  very  fevere,  the  fecond  or  third 
dofe  feldom  fails  to  mitigate  the  pain ;  and  fome- 
times  entirely  removes  it.    This  remedy,  when 

"  tio  integre  abfolvitur  abfque  ullo  aliorum  extradi&i* 
"  jam  indicationibus  pnefidio.  Siquidem  haud  raro 
"  vidi  morbum  anodynis  &  demulcentibus,  feorfum  et 
"  per  fe,  vel  combinatis,  fat  magna  copia  &  fatis  diu 
"  affumptis,  vinci  non  potuiffe :  in  quibus  cafibus  omni 
"  fpefanatianis  impetrandse  abjetta,  roborantibus  fortio- 
"  ribus  non  calidis,  ut  inteftinorum  tonus  relaxatus 
'«  emendaretur,  adhibitis,  invincibilem  ut  videbatur 
«*  hoftem  profligari  feliciter.  Quare  ha;c  mcthodus  a  me 
"  tentata,  deinceps  mihi  maxime  commendabilis  fuit  ; 
"  eoque  felicior  quo  medicamentorum  adftrifloria  poten- 
"  tia  major,  eorumque  propinatio  liberalior  diutur- 
tf  niorque."    De  Colica  Pi&onura,  p.  48. 

continued 
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continued  for  a  fufficient  length  of  time,  feems  to 
abate  flatulence,  to  obviate  fpafm,  to  improve  the 
appetite,  and  to  ftrengthen  the  organs  of  digeftion. 
On  thefe  tonic  powers  the  virtues  of  alum  muft 
chiefly  depend;  though  they  may,  in  part,  arife 
from  its  obtunding  the  morbid  fenfibility  of  the 
interlines,  by  an  immediate  action  on  their  nerves. 
To  thefe  it  is  applied  more  quickly,  forcibly,  and 
through  a  larger  extent  than  moft  other  aftringents* 
from  its  ready  folubility,  great  ftypticity,  and 
unchangeable  nature.  But  without  difcuffing  the 
mode  of  its  operation,  I  mall  briefly  relate  .  the 
two  following  hiftoriesj  fele&ed  from  feveral  others, 
of  its  falutary  effects. 

Case  L  January  28th,  1772.  Mr.  G.  aged 
thirty,  a  temperate  and  active  man,  had  been  fub- 
ject  more  than  twelve  months,  to  a  violent  pain 
in  the  right  hypgaftrium,  which  often  recurred 
periodically,  and  continued  two  or  three  days, 
leaving  a  yellownefs  of  the  countenance,  and  great 
iorenefs  of  the  abdomen.  His  belly  was  moderately 
foluble,  and  his  pulfe  regular  in  the  fhort  inter- 
vals of  his  fits.  For  as  he  lived  at  a  diftance  from 
Manchefter,  I  had  no  opportunity  of  feeing  him 
in  the  paroxyfms  of  his  diforder.  The  diagnof- 
tics  of  this  cafe  were  obfcure  j  but  from  a  fufpicion 
that  his  pain  might  be  in  die  courfe  of  the  ureter, 
I  directed  the  following  medicines. 

D  d  2  r.  Puh. 
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fit .  Pulv.  Uv<e  Vrjcc  sj.  Aluminis  ufti  IJs.  M.  f. 
pulvis  in  dofes  24  aquales  dividendus ;  quarum  capiat 
unam  ter  die,  ex  unciis  tribus  decotli  Jequenlis. 

R.  Rad.  Pelrqfelini.  Pajfular.  Jolis.  exacinat.  aa 
Jj.    Semin.  &  fummit.  Baud  Jylv.  Herb,  parietar. 
aa  I  fs.  aq.  font ana  fbiij.  coque  ad  foij.  colatura, 
adde  Jp.  Nitri  dulcis  lj.  aq.  Junip.  com.  %iij.  M. 

These  remedies  were  continued  three  weeks, 
and,  during  the  ufe  of  diem,  the  patient  fuffered 
no  return  of  his  diforder.  The  medicines  proved 
diuretic  j  but  he  difcharged  no  gravel,  nor  did 
his  urine  at  this  time  afTume  any  remarkable 
appearance. 

Mr.  G.  now  confidered  himfelf  as  cured,  and 
therefore  neglected  the  repetition  of  his  powders. 
In  lefs  than  a  month  his  colic  recurred  with  great 
violence;  and,  April  27,  1772,  he  again  applied 
to  me  for  advice.  I  prefcribed  fifteen  grains  of 
burnt  alum,  and  the  fame  quantity  of  fugar,  to 
be  taken  twice  every  day,  in  any  agreeable  vehi- 
cle, during  the  fpace  of  feven  or  eight  weeks. 
And  by  fteadily  perfevering  in  this  courfe,  he 
has  remained  fix  months  entirely  free  from  his 
diforder. 

Case  II.  September  21, 1772,  E.  P.  a  houfe- 
painter,  aged  28,  had  complained  feveral  days 
of  a  violent  pain  in  the  region  of  the  navel,  at- 
tended with  a  flight  naufea,  and  frequent  cramps 
in  the  extremities.    Sixteen  hours  before  I  faw 

him,. 
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him,  he  had  taken  two  dofes  of  caftor  oil,  which 
had  yet  procured  no  ftool,  nor  afforded  any  re- 
lief. He  was  now  afflicted,  during  the  ftiort  remif- 
fions  of  his  colic,  with  very  fevere  pains  in  his  arms 
and  fhoulders.  His  countenance  was  yellow ;  his 
pulfe  beat  about  feventy-five  ftrokes  in  a  minute ; 
and  his  feet  were  cold.  I  directed  him  to  go 
into  the  warm  bath  in  the  evening ;  and  to  take 
the  following  bolus  every  fixth  hour. 

R.  Spermatis  Ccti.  Aluminis  rup.  aa  3j.  Syr. 
fimplicis  q.  s.  M.  f.  bolus. 

The  pain  was  much  abated  by  the  ufe  of  this 
medicine,  before  he  tried  the  warm  bath. 

April  27th.    He  had  taken  feveri  dofes  of 
alum,  and  was  entirely  free  from  pain ;  but  re- 
mained extremely  coftive.    The  bolus  was  there- 
fore omitted ;  and  a  fblution  of  the  cathartic  fait , 
in  barley-water  was  ordered  to  be  given  at  proper 
intervals,  till  feveral  ftools  were  procured.  The 
fiicceeding  day  he  continued  eafy ;  But  to  prevent 
a  relapfe,  I  prefcribed  a  fcruple  of  alum,  mixed 
with  an  equal  quantity  of  fugar,  to  be  fwallowed 
twice  every  day,  during  the  following  week  or 
fortnight    The  patient  foon  recovered  his  health 
and  ftrength,  and  I  have  reafon  to  believe  has 
remained  ever  fince  free  from  his  diforder. 
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Since  the  preceding  account  of  the  virtues  of  alum, 
in  obftinate  colics,  was  written,  I  have  had  long 
and  full  experience  of  the  efficacy  of  this  remedy,  in 
various  painful  affeclions  of  the  bowels,  of  the  chro- 
nic kind,  and  not  attended  with  inflammatory 
fymptoms. 
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WAS    SUCCESSFULLY  EMPLOYED. 


THE  ufe  of  warm  bathing  is  of  great  an- 
tiquity.   Hippocrates  recommends  it  in 
the  ftrongeft  terms.    Catidum,  Jeu  fherma  cutim 
mollis  attenuat,  dolores  tollit,  rigores,  convulfiones, 
nervorum  diftenfiones  tnitigat,   capitis  gravitatem 
Johit(a).    Ariftotle,  Pliny,  Galen,  and  Celfus 
have  given  their  teftimony  in  its  favour.  The 
Romans  derived  this  practice  from  the  Greeks, 
and  regarded  it  both  as  an  efficacious  remedy, 
and  as  one  of  the  higheft  enjoyments  of  luxury. 
But  under  the  reign  of  Auguftus  Caefar,  who 
was  cured  of  a  lingering,  and  dangerous  malady, 
by  the  ufe  of  cold  bathing,  the  warm  bath  fell, 
for.  a  fhort  time,  into  difrepute.    This  appears 
from  Horace : 

Sane  Myrteta  relinquis 
Biciaque  cejfantem  nervis  elidere  morbum 
Sulfur  a  contemni  vicus  gemit,  invidus  agris 

(a)  Hippoc.  Aph.  22.  feft.  5. 
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$m  caput  fc?  ftomachumjupponere  fontibus  audent 
Clufinis,  Gabiofque  petunt,  &  frigida  rura. 

Hor.  Lib.  I.  Ep.  xv. 
Vapour  bathing,  as  I  am  well  informed,  is  an 
univerfal  practice  amongft  the  native  Indians  of 
North  America.    When  afflicted  with  the  rheu, 
matifm,  a  difeafe  to  which,  from  their  climate, 
mode  of  life,  and  rigid  fibres,  they  are  peculiarly 
incident,  they  Ihut  themfelves  in  a  clofe  place; 
and  pouring  water  upon  a  large  ftone,  heated 
to  a  fufficient  degree,  they  expofe  themfelves  for 
a  confiderable  time  to  the  fteams  which  arife 
from  it.    Covered  with  a  profufe  fweat,  they 
then  plunge  into  the  cold  bath ;  and  afterwards 
receive  the  hot  vapours  as  before,  repeating,  for 
the  moft  part  twice  or  thrice,  thefe  fevere°ope- 
rations.    A  fimilar  practice  prevails  in  Ruffia 
and  Siberia;  and  every  perfon  in  thofe  countries, 
from  the  fovereign,  to  the  meaneft  peafant,  ufes 
twice  in  a  day  fuch  artificial  hot  baths..  The 
Abbe  Chappe  d'Auteroche,  who  travelled  into 
Siberia  in  the  year  1761,  by  order  of  the  king  of 
France,  informs  us  that  the  heat  of  thefe  bins 
is  raifed  to  148,  and  occafionally  even  to  168 
degrees  of  Fahrenheit's  thermometer.    In  this 
mtenfe  heat  the  Ruffians  fometimes  remain  two 
hours,  pouring  hot  water  frequently  over  their 
bodies ;  and  then  rufli  into  the  open  air,  difiblved 
m  fweat,  to  roll  themfelves  in  the  fnow,  during 

the 
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the  moft  piercing  froft,  when  the  thermometer 
Hands  ten  degrees  below  o.  Many  chronic  dif- 
eafes  are  cured  by  this  method  of  bathing ;  and 
the  rheumatifm  is  faid  to  be  almoft  unknown 
in  Rufiia. 

Prosper  Alpinus  relates  that  warm  baths  are 
ufed  by  the  Egyptians,  in  all  fevers,  except  thofe 
of  the  peftilential  kind ;  and  in  a  variety  of  other 
diforders.  They  are  employed  alfo  by  the 
females  of  that  country,  efpecially  by  the  Hebrew 
women,  to  render  them  more  corpulent.  <$uod 
ut  cbtineant,  multis  diebuss  dulcibus  tepidis  Balneis 
indulgent^  in  ijfque  diu  morantes,  comedunt,  potanty 
clyfieribufque  ibi  ex  variis  pinguedinibus,  ac  adipibus 
paratis  utuntur,  multaque  etiam  medicament  a  per  os 
ajfumunt. 

In  England,  warm  bathing  is  rarely  employed 
in  private  practice,  notwithftanding  feveral  modern 
writers  of  reputation  have  ftrongly  recommended 
it,  and  the  experience  of  ages  hath  evinced  its 
utility.  To  excite  more  attention  to  a  remedy, 
which  though  well  known  is  too  much  neglecled, 
I  mall  briefly  relate  a  few  cafes,  in  which  it 
proved  eminendy  fuccefsful. 

Case  I.  January  14,  1770.  A  young  gen- 
deman  of  an  irritable  habit,  after  drinking  freely, 
and  fwallowing  a  large  quantity  of  Cayenne  pep- 
per, was  ftrized  with  an  inflammatory  angina. 
The  fever,  fwelling  of  the  fauces,  laborious  re- 

fpiration, 
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fpiration,  difficult  deglutition,  and  a  violent  pain 
in  the  head,  were  fucceeded  by  a  delirium  ;  and 
although  thefe  fymptoms  were  in  fome  degree 
mitigated  by  vensefe&ion,  cathartics,  blifters, 
leeches  applied  to  the  throat,  pediluvia,  and  by 
nitrous  and  antimonial  medicines,  yet  they  con- 
tinued with  great  feverity ;  and  the  patient  pafled 
fix  days  and  nights,  without  enjoying  the  leaft 
(lumber.  Under  thefe  circumftances,  (January 
20th)  the  warm  bath  was  prefcribed,  and  the 
young  gentleman  directed  to  fit  in  it  half  an 
hour.  The  delirium  foon  abated;  he  fell  into 
a  profound  and  refrefhing  fleep,  in  which  he  con- 
tinued thirteen  hours  j  and  then  awoke  entirely 
free  from  fever  or  delirium.  And  in  a  fhort 
time  he  recovered  his  ufual  health  and  ftrength. 

Case  II.  Matter  S.  P.  aged  two  years,  heal- 
thy but  of  a  delicate  make,  and  with  a  head 
larger  than  is  natural,  was  feized  Auguft  13, 
177 1,  at  one  o'clock  in  the  morning,  with 
fevere  convulfions.  He  had  been  flightly  in- 
diipofed  a  day  or  two  before,  and  the  preceding 
evening  a  few  eruptions  were  obferved  on  his 
face  and  neck.  His  fitter  had  juft  recovered  from 
die  fmall  pox,  and  he  had  not  been  feparated 
from  her  during  her  illnefs ;  fo  that  there  remained 
no  doubt  concerning  the  caufe  of  thefe  fymptoms. 
An  emetic  was  adminiftered,  and  a  laxative 
clyfter  afterwards  inje&ed.    But  the  fits  continued 

with 


WARM  BATHING. 


411 


with  great  violence,  recurring  at  Ihorter  and 
Shorter  intervals,  notwithstanding  the  application 
of  a  blifter  to  the  back,  an  antifpafmodic  liniment 
to  the  fpine,  and  the  affiduous  ufe  of  paregoric 
elixir,  foetid  Jal  volatile,  mufk,  camphor,  the 
fediluvium,  &c.  The  child's  Strength  was  now 
almoft  exhaufted,  his  refpiration  became  laborious, 
his  extremities  cold,  his  pulfe  trembling,  quick 
and  languid,  and  his  face  was  alternately  flufhed, 
and  of  a  cadaverous  palenefs.  The  variolous 
eruption  neither  increafed  nor  receded. 

Such  was  the  fituation  of  my  little  patient  at 
eleven  o'clock  at  night,  when  I  directed  him  to 
be  immerfed,  as  high  as  the  chin,  in  warm  water. 
The  relief  this  afforded  was  almoft  inftantaneous. 
Every  convuifive  motion  ceafed  j  his  breathing 
became  free  and  regular ;  he  took  notice  of  diofe 
around  him ;  and  feemed  fenfible  of  the  prefent 
eafe  enjoyed.  He  remained  in  the  bath  about 
ten  minutes,  and  was  much  refrelhed  by  it,  but 
had  a  fit  not  long  afterwards :  This  however 
was  very  flight,  and  yielded  immediately  to  a 
clyfter  prepared  of  a  ftrong  infufion  of  Valerian 
root  and  arTafcetida,  with  a  few  drops  of  tin£l. 
Tbebaica,  which  was  in  readinefs,  and  fhould  have 
been  injected  on  his  coming  out  of  the  water. 
He  retained  the  clyfter  only  a  few  minutes ;  but 
paffed  the  reft  of  the  night  in  a  compofed  and 
comfortable  fleep,   and  the  next  morning  the 

eruption 
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eruption  was  univerfal.  The  puftules  were  dif- 
tinct  but  fo  flow  in  fuppurating,  that  they  died 
away  without  coming  to  any  degree  of  maturity, 
although  a  cordial  diet  was .  enjoined,  the  bark 
prefcribed,  and  fmall  dofes  of  fulphur,  mixed  with 
fyrup  of  poppies,  were  frequently  adminiftered. 

Case  III.  Mrs.  H.  aged  thirty-five,  a  lady 
of  a  tender  conftitution,  fubject  to  fcorbutic  erup- 
tions, and  enfeebled  by  frequent  child  bearing, 
received,  in  the  beginning  of  January  1770,  a 
fevere  mock  by  the  untimely  death  of  an  infant 
at  the  breaft,  which  occafioned  a  mifcarriage,  and 
profufe  uterine  haemorrhage.  A  variety  of  hys- 
terical fymptoms  fucceeded,  and  gradually  in- 
creafed,  February  18  th,  my  afiiftance  was  de- 
fired.  She  was  then  afflicted  widi  great  languor 
of  body,  and  dejection  of  mind,  with  flatulence, 
want  of  appetite,  and  a  violent  fenfe  of  fuffb- 
cation  in  her  throat.  Every  morning  a  delirium 
came  on,  attended  with  fevere  convullions.  Her 
pulfe  was  quick,  fluttering,  and  irregular  j  her 
fldn  was  dry,  and  fince  her  mifcarriage,  free  from 
any  eruption  j  and  fhe  complained  of  an  oppref- 
fion  about  the  ■pracordia.  A  blifter  to  the  head 
was  directed  5  a  cordial  and  nourifhing  diet  re- 
commended j  and  the  frequent  ufe  of  the  fedilu- 
vium  enjoined.  The  following  medicines  were 
alfo  prefcribed. 

r.  dffafeetid* 
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K.  Jfifcetid*  elecl<e  gr.  xv.  Pulv.  Ipecac.  Ex- 
tract, thebaic,  aa  gr.  j.  01.  Mentha  gutt.  ij.  Syr. 
/imp.  q.  s.  M.  f.  pilule  mediocres,  omni  mcle  bora 
fomni  Jumendce.  ; 

ft.  Pulv.  Cort.  Peruvian,  tj.  Rafur.  Ligni 
Guaiac.  Safafrag.  Cort.  Wintercm.  Rad.  Glycyrrbiz. 
aa  3ij.  Aq.  Font,  bullient  ft/.  Infmde  vafe  claufo 
per  f ex  boras 3  deinde  cola. 

ft.  Colatur*  pr<efcript<e  lifs.  TtnEt.  Valerian, 
vol.  Tine?.  Cafior.  aa  zj.  M.  f.  Hauftus  ter  die 
fumendus. 

By  thefe  remedies  me  was  much  relieved,  and 
continued  better  till  the  12th  of  March;  when 
flie  relapfed  into  all  her  former  complaints,  which 
recurred  with  an  increafed  degree  of  deje&ion  and 
anxiety  of  mind.    Without  my  knowledge  me 
had  tried  the  cold  bath,  and  had  been  fenfibly 
injured  by  it.    No  eruption  yet  appeared  on  her 
Ikbi  and  the  delirium,  which  was  more  violent 
than  before,  now  invaded  her  always  in  the  even- 
ing.   Troches  of  fulphur,  and  the  compound 
lime  water,  with  the  pills  mentioned  above,  were 
at  this  time  prefcribed ;  and  the  patient  was  di- 
rected to  ufe  the  warm  bath  every  night,  previous 
to  the  acceffion  of  the  delirium. 

March  13th.    The  delirium  recurred  with 
much  left  violence,  and  was  of  fhorter  continu- 
ance ; 
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ance;  and  after  bathing  the  patient  fell  into  a 
found  and  compofed  fleep. 

March  1 6th.  The  warm  bath  was  omitted, 
and  the  delirium  was  much  more  violent,  and 
Med  longer.  The  following  draught  was  di- 
rected to  be  taken  an  hour  before  its  acceffion, 
the  fucceeding  evening,  and  the  ufe  of  the  bath 
to  be  repeated. 

R.  Sagapeni,  Mojch.  aa  gr.  x.  Camphor *  gr. 
ij.  Mucilag.  Gum.  Arab.  q.  s.  fimul  tritis  gradatim 
adde  Aqua  Menth.  vulg.  fimp.  lifs.  TinSl.  Valer. 
/imp.  zij.  Syr.  e  Con.  Aurant.  3j.  M.f.  Hauftus. 

By  thefe  means,  affiduoufly  purfued,  the 
patient  recovered  her  health  before  the  end  of 
March.  Whenever  the  warm  bath  was  omitted, 
which  happened  twice  or  thrice,  lhe  fuffered  fen- 
fibly  by  the  negleft.  Her  delirium  was  more 
fevere,  and  of  longer  duration,-  her  fleep  was 
ihorter  and  lefs  refrefhing;  and  the  fucceeding 
day  fhe  was  more  troubled  with  anxiety  of  mind° 
oppreiTion  about  the  pracordia,  and  other  nervous 
fymptoms. 

Case  IV.  A  Clergyman,  who  refides  about 
forty  miles  from  Manchefter,  confulted  me,  by 
letter,  in  the  beginning  of  March  1769.  He 
had  been  feveral  years  airlifted  with  a  variety  of 
hypochondriacal  complaints,  which  had  fucceeded 
the  fudden  repulfion  of  an  eruption  on  his  foot, 
by  means  of  an  aftringent  bath;  and  he  was  then 

under 
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under  a  continual  anxiety  and  diffraction  of  mind. 
He  had  one  prevailing  idea  conftantly  in  his  head, 
and  one  diftreffing  image  before  his  eyes.  Thefe 
fymptoms  of  his  diforder  he  afcribed  to  a  violent 
commotion  of  mind,  at  a  time  when  he  was  un- 
der great  depreffion  of  fpirits,  and  which  occa- 
fioned  a  fudden  ftart,  or  convulfive  motion,  in 
one  part  of  his  head.    In  this  part  he  felt  a  con- 
ftant  and  forcible  fpafmy  which  he  fuppofed  ex- 
tended itfelf  to  his  breaft  and  bowels,  as  he  gene- 
rally perceived  a  fenfe  of  contraction  in  thofe 
parts,  attended  with  an  inward  heat.    His  eyes 
were  particularly  affe&ed,  being  drawn,  as  it  were, 
out  of  their  lockets,  and  endued  with  an  unna- 
tural fenfibility.   In  a  fecond  letter,  dated  March 
nth,  he  informed  me  that  he  perceived  every 
night,  when  he  lay  in  bed,  a  continual  motion 
from  his  forehead  upwards,  and  about  his  tem- 
ples, like  the  undulation  of  waves.    The  uneafi- 
nels  and  pain  in  his  head  was  fo  extreme,  that  he' 
could  not  bear  even  the  prefiure  of  his  hat.  But 
all  this  bodily  pain  was  trifling  in  degree,  when 
compared  to  the  diftrefs  of  his  mind,  arifing  from 
the  irrefiftible  force  with  which  external  obje&s 
diffracted  hi*,  eyes  and  imagination. 

Under  thefe  unhappy  circumftances,  he  had 
confulted  feveral  phyficians  of  great  eminence,  and 
had  tried  a  variety  of  medicines,  the  detail  of 
which,  as  well  as  of  thofe  which  I  prefcribed  to 

him, 
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him,  would  be  equally  tedious  and  unneceffary. 
Nothing  had  afforded  him  fo  much  relief,  as  the 
warm  pediluvium,  and  the  extract  of  opium,  of 
which  he  had  habituated  himfelf  to  take  ten  or 
twelve  grains  every  day.  Medicine  proving  fo 
ineffectual,  I  advifed  the  gradual  difcontinuance  of 
his  opiates  j  recommended  the  frequent  ufe  of  the 
warm  bath ;  and  directed  hot  water  to  be  poured 
in  a  ftream,  upon  the  part  of  his  head  whicli  was 
moft  affected.  The  following  paffages,  extracted 
from  his  letters,  mew  the  beneficial  confequences 
of  this  courfe.  «  My  days  begin  to  be  eafier,  and 
"  1  have  not  had  fuch  bad  nights  fince  I  went 
. «  into  the  warm  bath,  which  is  near  two  months 
"  ago.  It  has  wonderfully  foftened  and  compofed 
"  my  head,  and  enabled  me  to  fleep  fooner  and 
"  founder  than  I  ufed  to  do.  I  have  made  feve- 
"  ral  attempts  to  ufe  the  cold  bath  along  with  it, 
"  but  I  am  always  obliged  to  defift,  as  it  immedi- 
"  ately  alters  me  for  the  worfe,  greatly  increafes 
"  the  diftrefs  in  my  head,  and  renders  my  deep 
«  more  difturbed.  I  am  however  attempting  it 
"  again '  and  I  hope  with  a  better  profpect  of 
"  fuccefs.  I  mould  be  much  encouraged  by 
"  finding  myfelf  able  to  bear  it  j  as  I  am  perfuaded 
"  it  would  have  a  happy  effect  in  ftrengthening 
"  and  reftoring  me."— «  I  find  myfelf  daily  ad- 
"  vancing  towards  a  more  perfect  ftate  of  health. 
"  I  have  brought  myfelf  at  length  to  bear  the 

"  cold 
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"  cold  bath  very  well.  I  ufe  it  every  other  day, 
"  and  find  a  very  happy  effect  from  it,  in  reftoring 
"  my  fpirits,  and  ftrengthening  my  whole  frame. 
«  But  it  would  not  do  without  the  afiiftance  of  the 
« warm  bath,  which  is  my  conftant  antidote 
"  againft  any  difagreeable  effects  from  the  other, 
"  and  orives  me  never-failing  relief  and  reft  at 
cc  night.  The  pouring  warm  water,  in  a  conftant 
"  ftream,  upon  that  part  of  my  head,  where  my 
fC  complaint  lies,  has,  I  apprehend,  been  of  fingu- 
ft  lar  fervice  in  foftening  and  opening  it,  and 
"  contributed  greatly  to  that  happy  change  which 
tc  I  find  in  myfelf.  I  have  been  gradually  wean- 
ft  ing  myfelf  from  opium ;  and  have  reduced  the 
"  dofe  from  three  pills  to  one." 

This  gendeman  foon  recovered  his  health,  and 
has  been  ever  fince  free  from  any  returns  of  his 
dilbrder. 

I  have  recommended  warm  bathing  in  a  va- 
riety of  other  complaints,  and  for  the  moft  part 
with  the  happieft  fuccefs.  Like  other  remedies, 
however,  it  has  fometimes  difappointed  my  ex- 
pectations; and  in  two  inftances  its  operation 
proved  in  fome  degree  unfavourable.  The  one 
cafe  was  a  violent  pain  refembling  the  fciatica,  but 
which  I  believe  proceeded  from  an  affection  of 
the  kidney.  The  other  was  a  moft  troublefome 
fenfe  of  motion  in  the  uterus,  from  one  fide  of  the 
pelvis  to  the  other,  which  occurred  at  the  end  of 
Vol.  T.  E  e  every 
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every  fortnight,  in  the  intervals  between  the  cata- 
menia,  and  lafted  generally  three  or  four  days. 
The  patient  was  free  from  this  complaint  when  in 
a  fitting  pofture;  and  it  was  molt  uneafy  to  her 
when  fhe  was  walking.  The  warm  bath  aggra- 
vated the  pain  in  the  former  inftance ;  and  feemed 
to  protract  the  diforder  a  day  or  two  in  the  latter. 
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AND 

OBSERVATIONS. 

I.  TT  is  highly  probable  that  Palfies  frequently 
A  arife  from  difeafes  of  the  vifcera,  without 
any  previous  fault  in  the  brain  or  fpinal  marrow. 
And  confiderable  errors  may  be  committed  in 
practice,  by  a  want  of  precifion  in  diftinguifhing 
the  caufes  from  which  they  proceed*  Large 
evacuations  are  often  indifcriminately  directed 
in  thefe  diforders,  from  a  fuppofition  that  they 
arife  from  plenitude ;  and  thus  irreparable  mjfchief 
is  done  in  thofe  cafes  of  weaknefs  or  irritability, 
which  are  now  molt  numerous. 

I  have  feen  fcveral  hemiplegias  which  derived 
their  origin  from  affections  of  the  liver  j  others 
from  an  atonia  of  the  ftomach  and  bowels;  and 
three  inftances  have  occurred  to  me  of  palfies 
from  pregnancy.  The  following  hiftory  is  of 
this  kind, 

E  e  2  Mrs. 
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Mrs.  D.  of  Rochdale,  aged  21,  whofe  menfes 
had  always  recurred  with  regularity,  but  attended 
with  great  pain  and  general  diforder,  in  the  fpring 
of  177 1  had  a  mifcarriage.    The  following  Au- 
guft,  the  catamenia  did  not  appear  at  the  ufual 
period.    She  had  a  violent  pain  in  the  loins  and 
about  the  os  Jacrum,  which  continued  feveral  hours, 
and  was  then  fucceeded  by  a  pain  equally  acute  in 
her  head.    Soon  afterwards,  me  loft  all  power  of 
fpeech,  and  the  ufe  of  her  right  fide.    Her  habit 
was  not  plethoric ;  but  an  experienced  and  fenfiblc 
apothecary,  before  my  arrival,  had  taken  from  her 
arm  half  a  pound  of  blood;  had  applied  a-blifter 
to  her  back ;  and  a  volatile  liniment  to  the  fide 
affected.    By  thefe  means  me  recovered,  in  about 
fixteen  hours,  the  ufe  of  her  fide ;  but  ftill  com- 
plained of  a  torpor  in  it,  and  of  a  dull  pain  and 
confufion  in  her  head.    Her  pulfe  was  foft  and 
natural;  and  her  blood  of  a  proper  texture.  I 
confidered  the  palfy  as  arifing  from  an  uterine 
affection ;  and  directed  a  gentle  purgative  of  rhu- 
barb and  magnefia,  every  other  night,  and  an 
infufion  of  Peruvian  b'ark  and   Valerian,  to 
ftrengthen  the  habit  of  the  patient,  and  to  abate 
irritability.    Vensefectbn  was  alfo  recommended 
a  few  days  before  the  next  period  of  the  catamenia. 
At  the  return  of  this  period  fhe  had  a  fecond 
paralytic  ftroke,  of  the  fame  kind  as  before,  and 
preceded  by  the  like  fymptoms,  Venasfection 

had 
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had  •  been  omitted,  and  ftie  had  neglected  her 
medicines.  She  was  now  evidently  in  a  ftate  of 
pregnancy.  I  advifed  a  repetition  of  the  remedies 
before  prefcribed ;  and  recommended  the  ufe  of  a 
temperately  cold  bath.  She  complied  with  thefc 
injunftions,  and  had  no  return  of  her  diforder. 

II.   Fuller,    in    his    Medicina  Gymnajlica, 
ftrongly  recommends  Coltsfoot,  in  confump- 
tive  diforders.    It  appears  to  be  anodyne,  and  a 
correftor  of  acrimony;   but  only  exerts  thefe 
powers  when  taken  in  a  large  quantity.    I  gave 
a  ftrong  infofion  of  it  to  a  young  woman,  who 
had  various  running  fores,  hectic  heats,  a  colli- 
quative diarrhoea,  and  wandering  pains  all  over 
her  body.    It  produced  a  better  digeftion  in  the 
ulcers ;  alleviated  her  pains ;  and  abated  the  vio- 
lence of  the  diarrhoea.    Cicuta,  and  Peruvian 
bark  were  before  adminiftered  with  good  effect  j 
but  had  been  for  fome  time  difcontinued,  on  ac- 
count of  their  expenfivenefs.    I  thought  the  tuffi- 
lago  afforded  more  relief  to  the  patient  than  either 
of  them. 

III.  Large  dofes  of  opium  have  been  fre- 
quently adminiftered,  in  painful  and  fpafmodic 
difeafes,  not  only  with  fafety,  but  with  the  hap- 
pieft  fuccefs.  Dr.  Vaughan,  of  Leicefter,  informs 
me,  that  he  lately  gave  to  a  lady,  in  the  fifth 
month  of  her  pregnancy,  who  had  an  acute  pain 
in  her  bowels  which  threatened  an  abortion, 

E  e  3  twenty 
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twenty-two  grains  of  the  extract  of  opium,  and 
three  hundred  drops  of  laudanum,  in  the  fpace 
of  thirty-fix  hours.  And  by  thefe  means,  and 
thefe  alone,  me  perfectly  recovered.  But  the 
nervous  fyftem,  elpecially  in  fpafmodic  diforders, 
is  fubject  to  great  and  fudden  changes,  which 
muft  fometimes  render  the  dofes  of  medicines, 
powerful  in  their  operation,  uncertain  and  liable 
to  produce  the  moft  dangerous  effects.  The 
following  cafe,  communicated  to  me  by  a  young 
phyfician,  who  is  likely  to  be  an  ornament  to 
his  profeflion,  affords  a  ftriking  confirmation  of 
the  truth  of  this  obfervation. 

A  youth,  who  was  admitted  into  the  hofpital 

at  on  account  of  a  violent  fpafmodic  difeafe, 

which  recurred  periodically  in  the  evening,  after 
trying  a  variety  of  remedies,  was  directed  to  take 
the  extraEium  Hhebaicum^  in  fiich  a  quantity  as 
might  prove  fufficient  to  mitigate  the  violence  of 
the  paroxyfms.    The  dofe  amounted  to  twenty- 
two  grains,  and  was  repeated  every  night,  during 
the  fpace  of  a  week,  without  producing  any  fopo- 
rific  effects.  On  the  eighth  night  it  was  obferved 
that  he  had  no  return  of  the  fpafm ;  and  in  the 
morning  he  was  found  dead.    It  is  probable  that 
a  fudden  alteration  had  taken  place  in  the  nervous 
fyftem  of  this  patient,  and  that  the  opium,  in 
confequence  of  it,  exerted,  with  full  force,  its  ufual 
powers  on  the  body. 

IV.  I  have 
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IV.  I  have  lately  received,  from  a  clergyman 
of  areat  learning  and  humanity,  a  fmall  quantity 
of  feed,  which  is  brought  from  the  coaft  of  Mala- 
bar, and  is  celebrated  in  the  Eaft  Indies  as  a 
powerful  remedy  for  the  colic.    It  is  called  by 
the  Portuguefe  AJAVA,    «  Captain  B.  formerly 
«  commander  of  die  Prince  Henry  Indiaman, 
"procured  ibme  of  it  from  the  Jefuit's  College  at 
«  Goa,  brought  it  over  with  him  to  England,  and 
«  diftributed  it  amongft  fuchof  his  neighbours  and 
"  acquaintance  as  were  troubled  with  the  colic, 
«  who  found  great  benefit  from  the  ufe  of  it.  Be- 
« ing  himfelf  exceedingly  afflided  at  times  with  the 
«  windy  gout,  and  having  in  one  of  his  fits  applied 
"  feveral  things  in  vain,  he  made  trial  of  die  ajava 
« feed,  and  found  it  fo  very  efficacious  in  expelling 
« the  wind,  and  removing  the  gout  from  the  fto- 
«  mach  and  head,  that  he  has  ever  fince  taken  it 
«  on  the  like  occafions.    The  moft  ufual  effect  of 
«  it  is  to  procure  a  plentiful  difcharge  of  wind, 
«  and  fometimes  it  relieves  the  diforder  by  a  ftool 
"  or  two."  From  the  fenfible  qualities  of  this  feed, 
I  Ihould  judge  it  to  be  an  aftive  remedy :  But 
I  have  yet  had  no  experience  of  its  efficacy,  and 
mention  it  only  to  promote  an  inquiry  into  its 
medicinal  virtues. 

V.  A  lady,  aged  40,  was  fubjeft  feveral  years 
to  an  exceflive  degree  of  acidity  in  her  ftomach 
and  bowels,  which  medicines  fometimes  palliated, 

E  e  4  but 
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but  never  cured.  By  degrees  the  acidity  abated, 
and  at  length  entirely  ceafed  ;  but  (he  .became 
fubject  to  frequent  diarrhoeas,  to  a  profluvium 
men/mm,  and  to  copious  and  fudden  difcharges 
of  urine.  She  complained  of  great  feeblenefs,  of 
wearinefs  in  her  legs,  and  of  a  conftant  pain  in  her 
bins.  Her  pulfe  was  languid  and  flow,  her  fkin 
cold,  of  a  dark  hue,  and  covered  with  freckles. 
She  had  often  a  putrid  tafte  in  her  mouth,  at 
which  time  the  faliva  was  tinged  with  bloods 
and  in  the  intervals  of  her  menfes,  lhe  had  a  cpn- 
tinual  difcharge  of  brown,  foetid  water  from  the 
uterus. 

These  fymptoms  are  characteriftics  of  a  true 
fcurvy  or  diffolution  of  the  blood    which,  in  this 
inftance,  feems  to  have  been  produced  by  the 
long  continuance  of  an  acid  acrimony  in  the  firft 
paffages.    Dr.  Gaubius  has  well  defcribed  the 
effects  of  fuch  an  acrimony.    Acor  primis  maxime 
viis  infejlus,  tempore  &  Janguinem  humorefque  inde 
deduffos  fubiens,  nafcitur  ex  uju  diutufno  acidorum 
aut  acejcentium,  quaviribus  corporis  non  Jubiguntur; 
aut  quia  ex  Je  indomabilia  Junt  natura  human* aut 
eb  virtutis  coftricis  impotentiam.    Debilitas  igitur 
folidorum  univerfalis,  aut  privata  vtfcerum  prima 
digeftionis ;    irritabilitas    regulares  horum  motus 
turbans ;  inertia  defeclufve  Juccorum  praparantium  j 
circulations  &  caloris  naturalis  languor;  negleclus 
motus  animalis,  eo  difponunt}  ut  pateat,  cut  maxime 

<etati> 
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fexiih    vita  generi,   hoc  acre  frequentius 
tveniat  (a). 

To  determine  the  comparative  nutritive  powers 
of  different  foods,  a  few  years  ago,  a  phyfician,  of 
diftinguiihed  abilities,  made  a  variety  of  experi- 
ments, to  which  he  at  length  fell  an  unfortunate 
facrifice.  I  have  been  well  informed  that  he  lived 
a  month  upon  bread  and  water  only,  by  which  he 
daily  diminilhed  in  his  weight.  At  the  end  of 
that  time,  he  added  fugar  to  his  bread  and  water, 
and  confined  himfelf  a  fortnight  longer  to  this 
diet.  His  breath  then  became  offenfive,  his 
gums  bled,  putrid  floughs  appeared  in  his  mouth, 
and  vibices  fpread  themfelves  over  different  parts 
of  his  body.  Thefe  fymptoms  were  removed 
by  a  return  to  animal  diet,  and  by  the  ufe  of 
the  bark. 

It  is  contrary  to  the  prevailing  theory,  that 
vegetable  food  mould  give  rife  to  putrefaction 
in  the  animal  fyftem ;  but  there  are  many  proofs 
of  the  truth  of  it.  Dr.  Biffet  relates  feveral  cafes 
of  highly  putrid  fevers,  quick  in  their  progrefs 
and  fatal  in  their  termination,  wherein  the  feptic 
ferment  evidently  began  in  the  prima  viay  after 
eating  heartily  of  acefcent  food.  Calves,  alfo,  put 
to  graze  in  a  rich  pafture,  towards  the  clofe  of 
autumn,  are  fometimes  affected  with  a  putrid 
difeafe,  which  deftroys  them  in  thirty  hours. 
(a)  Gaubij  Pathologia,  feft.  307. 

The 
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The  farmers  call  it  the  quarter  felon,  becaufe 
one  hind  quarter  becomes  putrid  and  emphyfe- 
matous  j  and  as  foon  as  the  emphyfema  extends 
to  the  fpine,  the  animal  expires:  It  is  moft 
incident  to  calves  that  are  healthy.  Juices, 
which  are  perfectly  animalized  or  affimilated,  are 
lefs  prone  to  putrefy  than  fuch  as  are  crude,  or 
blended  with  a  great  proportion  of  acefcent  chyle. 
The  meat  of  bullocks  and  of  fheep,  which  have 
been  kept  failing  a  fufficient  length  of  time  before 
they  are  killed,  that  is  till  the  recent  chyle  be 
completely  affimilated,  is  firmer  and  continues 
fweet  much  longer,  than  the  flefti  of  fuch  as 
are  flaughtered  foon  after  taking  them  from  their 
paftures'^  J. 

The  learned  writer,  whom  I  have  quoted  above, 
obferves  :  Dulciaria,  faccharata,  mellita,  hijque 
fimilia,  uju  immodico,  per  occultam  acrimoniam  den- 
tibus  inimica  flint ;  p>ro  vi  fua  ferment  ante,  acidum 
ingenerant,  et  qu<e  ex  hoc  profluunt  mala  praterea 
folvunt  tenuantque  humores ;  horum  minuta  denfitate 
et  firmas  partes  relaxant ;  non  uno  hint  nomine 
*eneri  nervofo  infefiay  infantibus,  fexui  fequiori, 
debilibus,  hyfiericis,  hypochondriacis,  obfunt  (c). 

From  the  ufeful  and  accurate  experiments  of 
Sir  John  Pringle,  it  appears  that  bread,  water, 
and  frelh  gall,  when,  fermented  together,  firll 

(b)  Vid.  Biflet's  Medical  Obfervations,  p.  85. 
(c}  Gaubij  Pathologia,  fee}.  470. 

turned 
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turned  four,  then  putrid.  And  "Dr.  Bryan 
Robinfon  found  that  perfpiration  is  diminifhed 
by  fruit,  and  garden  vegetables.  Perhaps  thefe 
facts  may  refleft  fome  light  on  the  preceding 
obfervations. 

VI.  Mr.  William  White  of  York,  the  in- 
genious author  of  an  Effay  on  the  Difeafes  of 
the  Bile,  has  lately  communicated  to  me  fome 
curious  experiments  on  the   folution  of  thofe 
calculous  concretions,  which  are  called  gall  ftones. 
He  has  difcovered  that  alcohol,  faturated  with 
oleum  ■  terebintbin*  atbereum,  quickly  and  totally 
diffolves  them.    And  induced  by  the  powerful 
action  of  this  menftruum  out  of  the  body,  he  has 
adminiftered  it  internally  with  fome  degree  of 
fuccefs ;  and  is  defirous  of  recommending  it  to 
the  trial  of  others.    Such  a  remedy,  if  it  prove 
effectual,  muft  be  regarded  as  a  valuable  addition 
to  the  materia  medica.    But  if  we  confider  the 
peculiar  ceconomy  obferved  by  nature,  in  the 
circulation  of  the  blood  through  the  liver;  the 
long  ftagnation  of  the  bile  in  the  gall  bladder; 
and  the  quicknefs  with  which  alcohol  and  oil  of 
turpentine  pafs  off  by  urine  and  perfpiration,  it  is 
to  be  feared  that  fuch  a  menftruum,  powerful  as  it 
may  be,   will  fcarcely  reach  the  folvend.  To 
this  objection,  alfo,  we  may  add,  that  the  diag- 
nostics of  the  difeafe  are  often  obfeure  and  un- 
certain.   The  fame  gentleman  informs  me,  that 

he 
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he  was  not  long  fmce  prefent  at  the  direction  of  a 
woman,  who  had  laboured  feveral  months  under 
an  obftinate  jaundice,  attended  with  violent  and 
periodical  pains  in  the  region  of  the  liver,  with 
cofbivenefs,  white  (tools,  and  other  fymptoms  of 
biliary  concretions.  No  fuch  caufe  however  was 
found  3  but  a  large  fchirrus  extended  itfelf  from 
the  pylorus  along  the  duodenum,  fo  as  to  clofe 
the  orifice  of  the  duftus  communis^  and  thus  pre- 
vent the  paflage  of  the  bile  into  the  interlines. 


Proposals  for  establishing  more  accurate, 
and  comprehensive  Bills  of  Mortality,  in 
Manchester. 

f  1 1\  H  E  eftablifhment  of  a  judicious  and  accu- 


X  rate  regifter  of  the  births  and  burials,  in 
every  town  and  parifli,  would  be  attended  with 
the  moft  important  advantages,  medical,  political, 
and  moral.  By  fuch  an  inftitution,  the  increale 
or  decreafe  of  certain  difeafes ;  the  comparative 
healthinefs  of  different  fituations,  climates,  and 
feafons  ;  the  influence  of  particular  trades  and 
manufactures  on  longevity;  with  many  other  cu- 
rious circumftances,  not  more  interefting  to  phy- 
ficians,  than  beneficial  to  mankind,  would  be  af. 


certained 
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certained  wich  tolerable  precifion.    In  a  political 
view,  exaft  regifters  of  human  mortality  are  of 
ftill  greater  confequence,  as  the  number  of  people 
and  the  progrefs  of  population  in  the  kingdom, 
may,  in  the  moft  eafy.  and  unexceptionable  man- 
ner, be  deduced  from  them.  They  are  the  foun- 
dation likewife  of  all  calculations  concerning  the 
values  of  afiurances  on  lives,  reverfionary  pay- 
ments, and  of  every  fcheme  for  providing  annui- 
ties for  widows,  and  perfons  in  old  age.  In  a  moral 
light,  alfo,  fuch  tables  are  of  evident  utility,  as  the 
increafe  of  vice  or  virtue  may  be  determined,  by 
obferving  the  proportion  which  the  difeafes,  arifing 
from  luxury,  intemperance,  and  other  fimilar  caufes, 
bear  to  the  reft;  and  in  what  particular  places 
diftempers  of  this  clafs  are  found  to  be  moft  fatal. 

A  few  examples  may  perhaps  confirm  and  illuf- 
jrate  thefe  obfervations.    In  the  Pais  de  Vaud,  a 
diftrid  of  the  province  of  Bern  in  Switzerland,  and 
in  a  country  parifti  in  Brandenburgh,  1  in  45  of 
the  inhabitants  dies  annually ;  and  at  Stoke  Dama- 
rell  in  Devonlhire,  1  in  54;  whereas  in  Vienna, 
and  Edinburgh,  the  yearly  mortality  appears  to  be 
1  in  20 ;  in  London  1  in  21 ;  in  Amfterdam  and 
Rome  1  in  22;  in  Northampton  1  in  26 ;  and  in 
the  parifh  of  Holy  Crofs,  near  Shrewfbury,  1  in 
33.    In  the  Pais  de  Vaud,  the  proportion  of  inha- 
bitants, who  attain  the  age  of  eighty,  is  1  in  21  i  ; 
in  Brandenburgh  1  in  22^ ;  in  Norwich  1  in  27 ; 
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in  Manchefter  i  in  30 ;  in  London  1  in  40 ;  and 
in  Edinburgh  1  in  42.     Thefe  fafts  afford  a 
ftriking  but  melancholy  proof,  of  the  unfavourable 
influence  of  large  towns  on  the  duration  of  life.  From 
the  moft  accurate  computation,  London  is  found 
to  contain  601750  inhabitants;  and  from  1759  t0 
1768,  the  burials  have  exceeded  the  chriftenings 
every  year  upwards  of  7000 ;  which  is  the  recruit 
the  metropolis  requires  annually  from  the  country, 
to  fupport  the  prefent  number  of  its  people.  In 
1757,  a  furvey  was  made  of  Manchefter  and  Sal- 
ford.    The  number  of  inhabitants  then  amounted 
to  19839;  and  the  burials,  exclufive  of  thofe 
amongft  Diffenters,  were  778.    But  fince  that 
time  the  populoufnefs  of  Manchefter  has  confider- 
ably  increafed.    Half  of  all  that  are  born  in  this 
town  die  under  five  years  old.  The  ifland  of  Ma- 
deira is  fo  remarkably  healthy,  that  two  thirds  of 
all  who  are  born  in  it  live  to  be  married.  Au- 
tumn is  the  moft  healthy,  and  fummer  the  moft 
fickly  feafon  there.  The  mortality  of  lpring  and 
fummer  is  to  that  of  autumn  and  winter,  as  115 
to  100.   In  Manchefter,  difeafes  are  moft  frequent 
and  fatal  in  the  months  of  January,  February,, 
and  March ;  and  leaft  fo  in  July,  Auguft,  and 
September.    The  mortality  of  thefe  two  feafons 
is  as  11  to  8;  and  of  the  firft  fix  months  of 
the  year,  compared  with  the  laft  fix  months,  as 
7  to  6.  M.  Muret,  Secretaiy  to  the  (Economical 

Society 
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Society  at  Bern,  informs  us,  that  he  had  the 
curiofity  to  examine  the  regifter  of  mortality  in 
one  town,  and  to  mark  thofe  whofe  deaths  might 
be  imputed  to  intemperance.  And  he  found  the 
number  lb  great,  as  to  incline  him  to  believe 
that  drurikennefs  is  more  deftrudtive  to  mankind 
than  pleurifies,  fevers,  or  the  moft  malignant 
diftempers  (d ).  Such  are  the  important  ufes,  to 
which  Tables  of  Human  Mortality  have  been 
applied*. 

The  following  plan  of  a  more  exact  and  com- 
prehenfive  regifter,  than  has  hitherto  been  kept, 
is  fubmitted  to  the  confideration  and  correction  of 
thofe  who  undertake  the  charge  of  the  bills  of 
"mortality  in  Manchefter. 

I.  Let  a  table  of  chripnings,  marriages,  and 
burials  be  kept  in  every  church,  chapel,  and  place 
-of  religious  worfhip  in  the  town,  and  delivered 
at  certain  ftated  times,  to  the  Clerk  of  the  parifli 
church,  to  bcT formed  into  one  general  bill,,  and 
quarterly  or  annually  publifhed.  It  is  of  import- 
ance that  the  ftill-born  children,  and  thofe  who 
die  before  baptifm,  fhould  alfo  be  regiftered ; 
and  the  midwives  fhould  be  defired  to  deliver  an 

(d)  See  a  very  valuable  Treatife  on  Reverfionary 
Payments,  by  the  Rev.  Dr.  Price;  the  Bern  Obfer- 
vations  for  the  year  1766;  Philofophical  Tranfa&ions, 
vol.  LVIL  and  LIX  ;  and  Dr.  Short's  new  Obfer- 
vatfons. 

account 
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account  of  them.  Perhaps  the  Sextons  may  aflilt 
in  afcertaining  their  number,  as  they  are  ufually 
interred  in  church  yards,  or  other  public  burial 
grounds. 

II.  Let  the  table  of  chriftenings  fpecify  the 
males  and  female*  who  are  baptized ;  and  the  table 
of  deaths  exprefs  the  males  who  die,  under  the 
feveral  denominations  of  children,  bachelors,  mar- 
ried men,  and  widowers  ;  the  females  who  die 
under  the  correfponding  denominations  of  chil- 
dren, maidens,  married  women,  and  widows. 
An  obfcrvance  of  thefe  diftindtions  will  determine 
the  comparative  number  of  males  and  females 
who  are  born;  the  difference  between  the  fexes 
in  the  expectation  of  life;  and  the  proportion 
which  the  annual  births,  deaths,  and  marriao-es 
bear  to  each  other.  Thus  by  the  bills  of  mor- 
tality Which  have  been  keept  at  Vienna,  Breflaw, 
Drefden,  Leipfic,  Ratifbon,  and  other  towns  in 
Germany,  it  appears  that  the  proportion  of  males 
to  the  females  who  are  born  is  as  19  to  18  :  But 
the  proportion  of  boys  to  girls,  who  die  under  ten 
years  of  age,  is  as  7  to  6 ;  and  of  married  men 
to  married  women,  in  Breflaw,  as  5  to  3 ;  in  Dref- 
den, as  4  to  1.  At  Vevey,  in  Switzerland,  for 
twenty  years,  ending  in  1764,  there  died  in  the 
firft  month  135  males  to  89  females  and  in  the 
firft  year  225,^0  162.  The  fame  accounts  fliew 
likewife  that,  both  at  Vevey  and  Berlin,  the  fiill- 

born 


BILLS  OF  MORTALITY.  433 


born  males  are  to  the  ftill-born  females ,  as  30  to  21. 
In  the  parifh  of  Holy  Crofs,  Salop,  an  account 
was  taken  by  the  Vicar,  A.  D.  1760,  of  the  num- 
ber of  males  and  females  of  the  age  of  feventy  and 
upwards :  The  latter  amounted  to  thirty-Jive,  the 
former  only  to  eight.  At  Paris,  and  in  Sweden, 
it  has  been  obferved,  that  women  not  only  live 
longer  than  men,  but  that  married  women  live 
longer  than  Jingle  women.  And  in  Switzerland 
it  appears  particularly,  from  the  calculations  of 
M.  Muret,  that  of  equal  numbers  of  Jingle  and 
married  women,  between  the  age  of  15  and  25, 
more  of  the  former  died  than  of  the  latter,  in  the 
proportion  of  2  to  1  (e). 

Let  the  ages  under  five,  be  fpecified  by  fingle 
years  3  and  afterwards,  by  periods  of  five  or  ten 
years. 

IV.  Let  the  bills  of  mortality  contain  not 
enly  a  lift  of  the  difeafes  of  which  all  die,  but 
alfo  exprefs  particularly  the  number  dying  of 
each  difeafe,  in  the  feveral  divifions  of  life,  and 
different  feafons  of  the  year.  To  accomplifti  this, 
it  will  be  neceffary  for  the  phyficians  of  the  town 
to  confider  the  prefent  lift  of  diftempers  j  to  re^, 
jecT:  all  fynonymous  and  obfolete  terms ;  and  to 
give  a  fhort  and  eafy  explanation  of  thofe  which 


(e)  Vid.  Dr.  Price's  Obfervations  on  Reverfionary 
Payments. 

Vol.  I.  F  f  are 
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are  retained.  And  whenever  a  perfon  dies,  who 
has  been  attended  by  any  of  the  faculty,  the 
phyfician,  furgeon,  or  apothecary  fhould  be  de- 
fired  to  certify,  in  writing,  the  age  and  diftemper 
of  the  deceafed. 

The  following  tables  are  conftrucled  upon 
this  plan  j  and  if  the  fcale  be  enlarged,  wiU  ferve 
for  the  Church  Regifter,  as  well  as  for  quarterly  or 
annual  publication.  It  appears  to  be  unneceffary, 
and  in  many  inftances  would  be  exceptionable, 
to  infert  the  names  of  the  deceafed :  Their 
denomination  and  difeafe  therefore  may  be  ex-' 
prefled,  in  the  columns  allotted  to  each,  by  dots 
or  units,  which  are  to  be  fummed  up  at  the  end 
of  every  three  months,  and  fet  down  in  figures. 

The  lists  of  Marriages  and  Chriftenings  may 
be  kept  in  the  common  method. 

The  additional  trouble,  which  this  more  com- 
prehenfive  and  accurate  register  will  occafion  to 
the  Clerks  of  the  feveral  churches,  &c.  may  be 
compenfated  by  diftributing  amongft  them,  at 
the  difcretion  of  any  judicious  clergyman,  the 
money  which  arifes  from  the  fale  of  the  quarterly 
bills.  If  a  hundred  of  thefe  be  fubfcribed  for, 
or  fold  at  the  price  of  one  fliilling  each,  the  fum 
of  twenty  pounds  per  annum  will  thus  be  raifed, 
without  impofing  any  new  burdens  on  the  town. 
Every  fecond,  third,  fourth,  or  fifth  year,  die 
bills  may  be  colle&ed  into  a  volume,  and  pub- 

lifhed, 
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liihed,  under  the  direction  of  two  or  more  phy- 
ficians,  with  obfervations  on  the  ftate  of  the 
weather,  the  prevalence  of  epidemic  difeafes,  their 
fymptoms  and  method  of  cure,  and  the  increafe 
or  decreafe  of  population  during  that  period.  Such 
a  work  will  afford  the  moft  important  inftruction- 
to  the  public ;  and  from  the  profits  of  it,  a  fund 
may  be  eftablifhed  for  the  benefit  of  the  Clerks, 
and  the  fupport  of  the  inftitution. 

N.  B.  It  is  obvious  that  the  plan  here  pro- 
pofed  is  not  local,  and  that  it  may  be  executed, 
with  equal  facility  and  advantage,  in  every  town 
and  parifh  in  the  kingdom.  Bills  of  Morta- 
lity might  be  rendered  more  ufeful  in  a  political 
view,  by  taking  fometimes  the  number  of  houfes 
and  inhabitants,  under  and  above  particular  ages, 
wherever  fuch  regifters  are  eftablifhed. 
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FOR   ESTABLISHING    MORE   COMPREHENSIVE    AND  ACCURATS 

PARISH  REGISTERS; 
Communicated  by  the  Rev.  Mr.  Dade,  of  York, 

"O  ALPH  BIGLAND,  Efq.  Norroy  King  at 
X  V  Arms,  obferves,  in  his  pamphlet  publifhed 
a  few  years  ago,  that  «  the  neceffity  of  proper 
"records  for  afcertainirig  the  marriages,  births, 
"  baptifms,  deaths  and  burials  of  perfons  within 
"  their  refpeftive  parifhes,  is  abundantly  evident 
"  from  a  tranfient  view  of  our  ancient  hiftory, 
"  which,  for  want  of  proper  names,  and  real  dates, 
"  and  family  connections  occafionally  to  be  re- 
"  ferred  to,  is  oftentimes  rendered  perplexed  and 
"  unintelligible,  and  fometimes  altogether  incon- 
<f  fiftent  even  with  its  own  chronology." 

To  remove  this  defecl:,  Thomas  Cromwell, 
afterwards  Earl  of  EfTex,  being  the  King's  Vicar 
General,  in  the  year  1338  iffued  out  an  order  to 
the  clergy  throughout  England,  that  in  their 
refpeftive  parifhes  a  public  regifter  fhould  be  kept 

for 
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for  the  above  purpofes.  How  far  the  intentions 
of  that  Minifter  of  State  are  really  anfwered,  is 
evident  from  the  incorrect  manner  in  which  en- 
tries are  too  generally  made.  It  has  been  long 
wifhed  that  the  utility  of  parifti  regifters  was  tho- 
roughly inveftigated,  that  the  defects  in  making 
the  entries  were  pointed  out,  and  fuch  a  plan  laid 
down,  as  might  not  only  be  ufeful,  but  eafily  ap- 
plied to  practice. 

Whether  the  prefent  form,  with  the  obferva- 
tions  upon  it,  contribute  to  elucidate  any  of  thefe 
points,  the  public  will  eafily  determine. 

Each  page  is  divided  into  fix  columns;  the 
firft,  in  the  regifter  for  baptifms,  contains  in 
lar^e  characters  the  chriftian  name  :  in  the  fecond 
column  is  the  furname  and  feniority  of  the  infant, 
alfo  in  large  characters.    The  utility  of  this  dif- 
pofition  will  appear  to  any  perfon  who  has  ex- 
amined parifh  regifters  with  a  degree  of  accuracy. 
Left  the  object  of  our  inquiry  mould  efcape  us, 
how  frequently  are  we  obliged  to  undergo  the  toil 
of  traverfmg  every  line  in  each  page,  written 
perhaps  in  fmall  characters,   improperly  fpelt, 
and  in  a  hand  fometimes  fcarcely  legible;  whereas 
according  to  the  prefent  form,  the  reader  will  be 
able,  with  one  glance  of  the  eye,  to  run  over  the 
feveral  names  in  each  page  ;  and  will  examine,  in 
a  few  minutes,  what  otherwife  would  take  feveral 
hours  to  accomplish. 

F  f  4  In 
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In  the  prefent  form  it  is  hoped  that  care  has 
been  taken  to  identify  the  perfons :  for  when  we 
are  told  that  Robert  Lutton,  James  Creyke,  and 
Elizabeth  Dealtrey  were  baptized]  or  that  Wil- 
liam Strickland,  Mary  Strangways  and  Richard 
Heblethwayte  were  buried  on  fuch  a  day,  in 
a  fuccefiion  of  years,  how  fhall  we  inform  our- 
felves  whether  the  parties  were  infants,  adult,  or 
aged,  married  or  fingle,  of  what  profeffion,  or 
how  they  flood  related  ■,  circumftances  we  are  too 
apt,  at  the  time  of  recording  thofe  particulars, 
to  think  of  no  moment,  becaufe  their  confequen- 
ces  are  remote.     Nor  are  our  inquiries  more 
gratified  in  finding  John  fon  of  William  Fairfax, 
Mary  daughter  of  Thomas  Beckwith,  and  James 
fon  of  Robert  Anderfon,  baptized  •,  or  Mr.  John 
Grimfton,  Mrs.  Jane  Turner,  and  James  fon  of 
William  Fountaine  were  buried  on  fuch  a  day. 
Was  there  no  neceffity  for  carrying  our  refearches 
further  than  twenty  or  thirty  years,  the  defect 
might  be  fupplied  by  the  teftimony  of  living 
witnefTes,  though  perhaps,  even  then,  not  without 
much  trouble  and  inconvenience  j  but  where  it 
happens  that  the  occurrences  are  not  recent,  and 
there  are  no  collateral  circumftances  to  aflift  us 
in  identifying  the  parties,  we  muft  naturally  be 
left  in  the  dark.  A  gendeman  in  the  Weft-Riding 
of  Yorkfhire,  fome  years  ago,  felt  the  full  weight 
©f  this  defect.     Being  defirous  of  forming  a 

genealogical 
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genealogical  account  of  his  family,  he  applied  to 
the  regifter  of  the  parifh ;  and  though  he  col- 
lected nearly  100  baptifms,  and  as  many  burials 
in  the  laft  century,  there  was  not  one  circum- 
ftance  that  would  enable  him  to  digeft  them  into 
any  form,  and  to  afcertain  the  refpective  branch 
to  which  each  party  belonged.  Where  families 
of  the  fame  name  refide  within  the  fame  parifh, 
there  will  arife  difficulties  in  proportion;  and  after 
the  expiration  of  half  a  century,  it  will  be  impoffi- 
ble  to  diftinguifh  the  defcendants  of  one  houfe 
from  thofe  of  another.  There  lived  fome  years 
ago,  in  the  neighbourhood  of  Thirfk,  three  re- 
fpe&able  families,  nearly  allied,  of  the  name  of 
Kitchingman ;  and  on  examining  the  parifti  regi- 
fter, I  find  it  verifies  my  affertion. 

Mr.  Bigland  had  his  eye  upon  thefe  defects, 
when  he  obferves,  fC  it  is  of  importance  to  every 
"  family,  not  excepting  the  leaft  confiderable,  to 
a  pay  fome  regard  to  their  pedigrees,  and  con- 
"  fequendy  that  every  circumftance,  whether  of 
"  a  public  or  private  nature,  that  tends  to 
"  illuflrate  genealogical  intelligence,  fhould  be 
a  attended  to  with  the  moft  religious  exactnefs." 

Let  us  then  view  the  laft  mentioned  names, 
regiftered  according  to  the  form,  at  the  end  of 
thefe  remarks.    With  the  addition  of  collateral 
circumftances,  we  fhall  eafily  diftinguifh  the  object 
of  purfuit,  whether  it  may  regard  the  title  of  our 

property, 
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property,  or  only  the  gratification  of  an  inquiry 
natural  to  thofe  who  are  defirous  of  knowing 
whence  they  are  defcended.  We  have  therefore 
allotted  the  third  column  to  the  name,  profeflion, 
and  defcent  of  the  father,  and  the  fourth  to  the 
name  and  defcent  of  the  mother,  the  particulars 
of  which  may  eafily  be  collected  when  the  infant 
is  baptized.  Thus  lhall  we  hope,  on  trials  of 
titles  to  eftates,  and  genealogical  inquiries,  to 
raife  a  fund  of  intelligence  to  the  induftrious  an- 
tiquary, as  well  as  the  gentlemen  of  the  law;  and 
perhaps  they  may  allow  this  fcheme  to  bid  the 
faireft  for  fupplying  the  place  of  vifitations  or  in- 
quifitions  pojl  mortem. 

The  fifth  column  mews  the  birth,  and  the  ftxth 
the  baptifm  of  the  infant ;  the  entry  of  each  be- 
ing eflentially  neceflary.  When  the  age  bears 
date  from  the  baptifm  only,  the  child  may  be- 
come fubject  to  great  inconvenience.  Let  us 
illuflrate  this  fueseftion. 

A  person  leaves  £5000  to  a  diftant  relation,  in 
cafe  his  fon  mould  die  in  his  minority.  It  feems, 
from  the  remembrance  of  creditable  neighbours, 
that  the  child  was  certainly  born  a  fortnight  be- 
fore baptifm,  that  he  married  in  his  minority, 
and  died  a  week  under  age  according  to  the  date 
of  the  baptifm,  being  furvived  by  his  wife  and 
an  infant  fon.  The  parents  and  witneffes  of  the 
birth  being  dead,  and  no  particulars  found  fuffi- 

cient 
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cient  to  afcertain  the  precife  day  of  his  birth,  die 
entry  of  the  baptifm  is  admitted  as  evidence,  and 
the  diftant  relation  potteries  the  fortune,  to  the  great 
prejudice  of  a  poor  relict  and  her  helplefs  child. 

In  parifhes  of  vaft  extent,  where  families  dwell 
at  a  great  diftance  from  the  church,  the  winter 
floods  and  other  accidents  frequently  delaying  the 
baptifm  of  the  infant,  it  is  not  uncommon  to  fee 
children  brought  to  the  font  at  three,  four,  and 
fix  months  old ;  nay  upon  the  moors,  and  in 
other  remote  parts,  we  have  inftances  of  children 
receiving  baptifm,  aged  almoft  as  many  years : 
a  moft  eflential  reafon  this,  why  the  birth  of  in- 
fants mould  be  carefully  regiftered,  as  well  as  the 
day  of  baptifm.  For  it  mould  be  confidered,  that 
under  the  age  of  twenty-one  years,  a  perfbn  can- 
not marry  without  confent  of  parents  or  guardians, 
take  his  freedom  in  any  corporation,  vote  at  an 
election,  be  a  Reprefentative  in  Parliament,  or, 
in  fhort,  fill  many  important  offices  in  fociety : 
and  may  it  not  happen,  from  a  concurrence  of 
circumftances,  that  perfons  really  of  that  age  may 
be  deprived  of  fuch  benefits,  and  lofe  fome  great 
and  valuable  privileges  ?  If  then  the  entry  of  the 
birth,  as  well  as  baptifm,  will  be  admitted  as 
evidence,  and  effectually  prevent  fuch  ill  confe- 
quences,  what  pity  it  is  that  the  birth  is  fo  fre- 
quently omitted?  It  is  fomewhat  remarkable  that 
a  gentleman,  who  was  almoft  the  firit  perfon  diat 
did  me  the  favour  to  infpect  the  prefent  form, 

and 
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and  whofe  family  is  diftinguifhed  for  an  ancient 
refidence  upon  their  property,  in  the  neighbour- 
hood, told  me  that  his  baptifm  was  regiftered  at 

O-  ,  but  that  after  the  ftricteft  inquiries  he 

never  could  be  informed  when  he  was  born. 

What  has  been  obferved  on  the  page  for  bap- 
tifms,  will  ferve  to  illuftrate  that  for  the  burials  : 
and  as  an  affection  for  the  memory  of  thofe  we 
loved  prompts  us  to  a  defire  of  mingling  our 
afhes  with  theirs,  I  have  been  particular  in  afcer- 
taming  the  place  of  interment. 

I  have  only  to  add,  that  the  uniformity  of 
the  page  has  been  confulted,  and  that  the  two 
laft  columns^  in  the  regifter  of  burials,  are  in- 
tended to  diftinguim  places  remarkable  for 
longevity,  or  the  reverfe,  and  to  acquaint  us  what 
disorders  mankind  is  fubjecT.  to  under  particular 
feafons  and  climates  j  the  ufe  of  which  informa- 
tion is  fufficiendy  evinced  by  Dr.  Percival  of 
Manchefter. 

Should  this  form  meet  with  the  approbation 
of  the  public,  I  can  claim  no  other  merit  than 
having  improved  upon  a  hint,  given  to  the  com- 
munity in  .the  year  17 15  by  Mr.  Thorefby,  the 
ingenious  author  of  Ducatus  Leodienfis,  or  the 
Topography  of  Leeds,  as  propofed  to  him  by 
an  eminent  Antiquary,  Thomas  Kirke,  Efq.  of 
Cookbridge  near  to  that  town. 


WILLIAM  DADE. 
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OBSERVATIONS 

AND 

EXPERIMENTS 

ON  THE 

POISON    of  LEAD. 


ADVERTISEMENT. 


cj^HE  excellent  Treatifes  of  Sir  George 
Bakery  on  the  poison  of  lead,  /r/? 
excited  the  author  s  attention  to  thefubjefl ; 
and  to  him  the  former  edition  of  this  little 
'work  was  infcribed.  The  approbation  of  fo 
able  a  judge  is  at  once  a  fufficient  motive 
and  apology  for  offering  it  again  to  the 
public. 


I 


OBSERVATIONS  and  EXPERIMENTS 

ON  THE 

POISON     of  LEAD. 


SECTION  I. 

THE  public  has  been  lately  favoured  with 
feveral  valuable  treatifes  on  the  fubjeft  of 
Lead,  which  refleft  equal  honour  on  the  learning, 
ingenuity,  and  benevolence  of  the  author.*  His 
obfervations  on  its  ready  admiffion  into,  and  inju- 
rious operation  on  the  human  body,  are  highly 
interefting  and  important;  and  clearly  evince 
that  many  chronic,  as  well  as  acute  difeafes,  pro- 
ceed from  this  mineral  poifon,  when  fuch  a  caufe 
is  unfufpected. 

Nor  is  die  action  of  Lead  confined  to  the 
human  fpecies:  It  exerts  alike  its  deleterious 
powers  on  quadrupeds  and  birds. 

A  gentleman  in  Staffordlhire  ufed  to  feed 
his  hounds  in  troughs  lined  with  Lead,  and  they 

*  Dr.  Baker,  now  Sir  G«orge  Baker,  Bart. 

Vol.  I.  G  g  never 
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never  hunted  but  three  or  four  of  them  fell  down 
during  the  chace,  convulfed,  and  feemingly  in 
agonies  of  pain.  A  friend  fuggefted  to  the  owner 
of  the  dogs,  that  thefe  convulfions  might  poffibly 
arife  from  fome  portion  of  Lead  diffolved  in  their 
food.  The  leaden  troughs  were,  therefore,  re- 
moved, and  the  hounds,  from  that  time,  were 
entirely  free  from  this  diforder.  Another  inftance, 
of  a  fimilar  kind,  was  related  to  me  by  a  country 
gentleman  who  refides  in  Derbyfliire. 

An  intelligent  Plumber  in  Manchefter  afiures 
me,  that  he  is  unable  to  keep  a  cat  in  his  houfe 
above  a  month  or  two.  The  animal  foon  fickens, 
becomes  rough  in  its  coat,  liftlefs,  emaciated, 
and  dies  in  a  fhort  time  of  a  marafmus.  Thefe 
fymptoms  he  afcribes  to  the  particles  of  Lead 
fcattered  upon  the  floor  of  his  work-mop,  which 
adhering  to  the  feet  of  the  cat,  and  being  licked 
off,  are  fwallowed,  and  exert  their  virulent  powers 
immediately  on  the  ftomach  and  bowels.  A  per- 
fon  of  the  fame  bufinefs,  and  of  good  credit  in 
Sheffield,  has  obferved  that  cats  are  fond  of  the 
fweet  powder  with  which  the  furface  of  Lead  is 
generally  covered  and  that  they  are  affected  by 
it  in  the  manner  juft  defcribed  :  But  he  adds  that 
they  are  fometimes  driven  to  the  moft  outrageous 
madnefs;  and  that  he  has  cured  many  of  thefe 
animals,  when  labouring  under  the  moft  frightful 
fymptoms,  by  pouring  fweet  oil  into  them. 

At 
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An  ingenious  apothecary,  whofe  houfe  is  con- 
tiguous to  a  Plumber's  mop,  has  more  than  once 
obferved  appearances  of  the  colica  piSlonum  in  his 
cats  ;  and  fome  of  them  have  become  quite  fran- 
tic with  pain. 

A  red  linnet,  very  lively  and  in  perfect 
health,  and  which  had  been  long  ufed  to  confine- 
ment in  a  cage,  was  placed  in  a  parlour,  recently 
painted  widi  white  Lead.  The  bird  foon  fickened, 
continually  gaiped  for  breath,  and  died  in  a  few 
days.  Another  bird  of  the  fame  fpecies,  and  equally 
healthy,  was  then  purchafed  to  fupply  its  place. 
This  was  prefendy  affected  in  a  fimilar  manner, 
and  died  in  lels  than  a  week. 

A  lady,  who  is  attentive  to  the  feeding  of  her 
poultry,  had  troughs  of  Lead  made  for  them, 
on  account  of  their  being  more  durable  and 
cleanly.  After  the  ufe  of  thefe  me  obferved  that 
her  fowls  and  chickens  became  fickly,  fpiritlefs, 
and  emaciated.  The  food  me  gives  them  con- 
fifts  of  bread,  potatoes,  barley,  &c.  mixed  with 
butter-milk.  The  latter  ingredient  is  a  powerful 
folvent  of  Lead ;  and  thus  poifon  is  mingled  with 
their  nourilhment. 

A  number  of  ducks  and  geefe,  the  property 
of  a  painter,  were  all  killed  by  being  confined, 
a  fingle  night,  in  a  place  fupplied  with  the  water 
in  which  his  brumes  had  been  fteeped,  to  pre- 
vent their  becoming  dry. 

G  g  1  Saturnine 
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Saturnine  preparations  are  now  almoft  uni- 
verfally  employed  in  furgery ;  and  from  their 
aftringent,  antifeptic,  and  fedative  powers,  are 
juftly  clalTed  in  the  firft  rank  of  topical  remedies. 
But  Mr.  Goulard  ftrenuoufly  maintains,-  that  the 
external  ufe  of  Lead  is  never  attended  with  any  of 
the  pernicious  effects  of  its  internal  exhibition. 
And  we  have  the  concurring  teftimony  of  his 
very  ingenious  commentator  to  thefe  h£ts(a). 
The  evidence  of  thefe  gentlemen  feems  to  be 
further  corroborated  by  the  experience  of  the 
faculty  at  Chefter,  on  a  late  melancholy  occafion. 
November  5,  177a,  a  large  number  of  people, 
affembled  at  a  puppet  fhew,  'were  blown  up  by 
the  accidental  explofion  of  gun-powder,  placed 
underneath,  in  a  grocer's  warehoufe.  The  fuf- 
ferers,  admitted  into  the  Infirmary,  were  in  number 
fifty -three,  not  one  of  whom  efcaped  without 
violent  marks  of  contufion,  or  large  and  deep 
burns  in  different  parts  of  the  body.  They  were 
all  repeatedly  warned  with  Goulard's  faturnine 
water,  which  in  every  inftance  feemed  to  produce 
the  moft  fklutary  effe6t.  And  though  the  cir- 
cumstances of  thefe  unhappy  patients  appear  to 

(a)  Vide  Mr.  Aikin's  Obfervations  on  Preparations 

of  Lead,  page  10.  My  friend  Mr.  White,  who 

ufes  large  quantities  of  the  Extract  of  Lead  both  in  his 
private,  and  hofpiral  practice,  entertains  the  fame 
opinion  with  Mr.  Aikin,  of  its  innocency,  and  efficacy. 

have 
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have  been  peculiarly  favourable  to  the  abforption, 
as  well  as  to  the  immediate  action  of  this  mineral 
poifon  on  the  nervous  fyftem,  no  fymptoms 
afterwards  occurred,  which  could  reafonably  be 
imputed  to  its  operation.  Three  of  the  fufferers, 
indeed,  died  of  the  locked  jaw  j  but  this  difeafe, 
with  fufficient  probability,  was  afcribed  to  the 
bruifes  which  diey  received  about  the  joints. 
Strong  as  this  evidence  may  be  efteemed  of  the 
innocency  as  well  as  efficacy  of  Lead,  externally 
applied,  I  am  ftill  inclined,  with  Dr.  Baker,  to 
believe  that  it  Jometimes  produces  its  fpecific 
effects  upon  the  body  j  and  the  following  cafes, 
though  not  decifive,  will  at  leaft  fhew  that  my 
opinion  is  not  entirely  without  foundation. 

Three  years  ago  a  young  man  had  a  tumour 
of  the  fpine,  which  had  refifted  various  difcutient 
remedies.  An  emollient  cataplafm,  mixed  with  > 
the  extraftum  Jaturni  of  Goulard,  was  applied. 
In  a  few  hours  he  was  feized  with  violent  pains 
in  his  bowels,  and  fevere  cramps  in  the  extremi- 
ties, which  ceafed  foon  after  the  cataplafm  was 
removed. 

A  gentlewoman,  in  Auguft  1770,  was  over- 
turned in  a  chaife,  and  thrown  on  the  fide  of 
her  head  and  moulder ;  the  mufcles  of  which 
were  much  bruifed  and  ftrained,  but  the  humerus 
was  neither  fractured  nor  diflocated.  She  was 
immediately  bled,  and  the  venasfection  was  re- 

G  g  3  peated 
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peated  the  next  day.  A  faturnine  fomentation 
was  applied  warm  to  the  parts  affe&ed,  and  fre- 
quently renewed.  Twitchings  in  the  legs  enfued, 
and  afterwards  fpafms  in  the  ftomach.  The 
fomentation  was  omitted,  and  thefe  fymptoms 
ceafed ;  nor  did  any  other  application  produce  the 
like  effect.  This  lady  is  fubje£t  to  the  colic; 
but  as  me  Was  ignorant  of  the  fpecific  action  of 
Lead,  the  fpafms  in  her  ftomach  cannot  be  im- 
puted to  the  force  of  imagination. 

The  governor  of  the  work-houfe  in  Manchef- 
ter,  aged  upwards  of  feventy  years,  had  a  large 
ulcer  in  his  leg,  which  was  warned  feveral  times 
in  the  day  with  the  faturnine  water  of  Goulard, 
and  then  covered  with  an  emollient  poultice, 
which  contained  a  fmall  quantity  of  the  extract  of 
Lead.  After  ufing  thefe  applications  four  days, 
he  became  affected  with  the  colic,  and  alfo  with 
paralytic  fymptoms,  which  though  flight  in  de- 
gree, could  not  fail  to  be  alarming.  The  pre- 
parations of  Lead  were  therefore  difcontinued, 
a  dofe  of  oleum  ricini  was  adminiftered,  and  he 
foon  recovered  from  thefe  adventitious  complaints. 

A  lady  of  a  delicate  habit,  and  the  mother 
of  four  children,  foon  after  delivery,  to  avoid 
being  a  nurfe,  rubbed  her  breafts  with  oil  in 
which  litharge  and  red  lead  had  been  boiled. 
Her  milk  was  by  thefe  means  reprefled ;  but  in 
a  fhort  time  fhe  began  to  complain  of  acute  pain 
about  the  ftomach  and  duodenum,  lofs  of  appe- 
tite, 
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the,  flatulency,  and  depreffion  of  fpirits.  Opium 
and  the  warm  bath  were  the  only  remedies  that 
afforded  relief  Whether  thefe  complaints  arofe 
from  the  receffion  of  the  milk,  or  wereoccafioned 
by  the  poifonous  a&ion  of  the  calces  of  Lead,  1 
leave  to  the  decifion  of  my  reader. 

In  June  1757,  a  phyfician  of  great  humanity, 
was  defired  to  vifit  a  woman  who  had  a  varicofe 
fwelling  of  the  veins  of  the  right  foot,  attended 
with  great  pain,  fwelling,  and  inflammation.  He 
directed  a  folution  of faccharum  Jaturni  and  opium, 
in  elder  flower  water,  to  be  frequently  applied, 
by  means  of  linen '  rags,   to  the  part  affected. 
The  pain  was  alleviated,  the  fwelling  diminifhed, 
and  the  rednefs  foon  difappeared.    But  in  a  few 
days  fevere  vomitings,  a  violent  colic,  and  obfti- 
nate  'conftipation  of  the  bowels  fupervened;  and 
the  woman   was   ever   afterwards   fubjedt  to 
frequent  returns  of  thefe  complaints.    The  fatur- 
nine  folution  was  ufed  only  four  or  five  days ;  nor 
was  it  then  difcontinued  from  any  fufpicion  of  its 
injurious  effects.    For  very  little  attention  was 
at  that  time  paid  to  the  noxious  qualities  of  Lead. 
I  have  been  affured,  from  undoubted  authority, 

that  Dr.  A         had  a  flight  paralytic  affection 

of  his  legs,  by  the  practice  of  letting  his  feet 
every  evening,  on  a  piece  of  Lead  placed  near 
the  fire.  And  that  a  dog,  by  lying  on  it,  was 
entirely  deprived  of  the  ufe  of  his  limbs. 

G  g  4  Zeller 
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Zeller  mentions  a  remarkable  inftance  of  the 
pernicious  effects  of  litharge,  which  Dr.  Baker 
has  quoted.  De  Lithargyro  quoque  mihi  narra- 
vit,  matronam  quandam  nobilem  pulverem  ejus,  in 
rubore  faciei,  pojiquam  hie  ipfi  tanquam  fingulare 
et  certijftmum  arcanum  depradicatus  fuijfet,  in  petia 
ligatum,  axillis  bis  vel  ter  die  afperfijje  cum  prejen- 
taneo  effeEiu;  verum  exinde  Jubjecuta  fuijje  dyjpnaam, 
lipothymiam,  dolores  vagos  in  abdomine,  vomituri- 
tionem,  et  naufeam.  This  account  the  doctor  has 
confirmed  by  the  cafe  of  a  violent  and  obftinate 
colic,  which  appeared  to  be  occafioned  by  fome 
litharge  mixed  in  a  cataplafm,  and  applied  to 
allay  a  troublefome  itching  (b).  The  teftimony 
of  Boerhaave  mult  alfo  be  admitted  to  have  great 
weight  on  this  fubje6t;  and  he  feems  to  fpeak 
from  experience,  when  he  fays,  after  defcribing 
the  procefs  for  making  vinegar  of  Lead,  "  This 
"  preparation,  if  rubbed  upon  the  fkin,  in  a  ftate 
"  of  dilution,  cures  eruptions,  rednefs,  the  eryfi- 
"  pelas,  and  inflammations ;  gives  whitenefs  and 
"  beauty  to  the  fkin,  but  proves  injurious  to  the 
<c  body,  at  length  occafioning  a  confumption,  as 
«  appears  by  many  melancholy  examples  (V 

(h)  Medical  Tranfattions,  vol.1,  p.  312. 

(c)  "  Si  dilutum  corpori  afFricetur,  puftulas,  rube- 
"  dines,  eryfipelas,  phlegmonas  multum  levat ;  cuti 
"  candorem,  nitoremque  conciliat  ;  fed  corpori  nocet, 
"  tandem  in  phthifin  deducendo,  ut  triftiffimis  Tape 
*'  conflitit  exemplis."  Element.  Chemiae,  vol.  II. 
P^c.  172.  SEC- 
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SECTION  II. 


THE  following  obfervations  concerning  the 
effefts  of  Lead  I  have  colleded  in  Derby- 
fhire.    There  are  many  mines  of  this  ore,  from 
the  working  of  which  no  inconvenience  enfues  (d). 
But  the  cafe  is  otherwife  where  the  vein  of  ore  is 
narrow,  and  the  lime  ftone  fides  are  very  hard ; 
for  then  the  fmall  particles  of  the  ore,  which 
fly  off  from  the  tool  by  the  force  employed  in 
digging  it,  fall  upon  the  faces  of  the  workmen, 
and  are  frequently  received  into  their  mouths. 
The  fame  is  true,  alfo,  of  the  mines  in  which 
the  water  runs  through  the  ore;  for  the  faces 
of  the  men  are  continually  fprinkled  with  it,  by 
the  darning  of  the  pick-axes,  and  they  look  as 
if  rubbed  over  with  gun-pow;der.    To  render 
the  ore  fit  for  fale  it  is  broken,  and  carefully 
warned  from  the  impurities  which  adhere  to  it. 
If  any  cattle  drink  of  the  water  which  has  been 
ufed  for  this  purpofe,  they  are  affe&ed  with 
violent  colics,   and  conftipation  of  the  belly; 
and  they  generally  die  convulfed.    Dogs  and 
cats,  from  the  fame  caufe,  will  fometimes  become 

(d)  The  Earl  of  Hopetoun  informs  me  that  his 
miners  in  Scotland  are,  in  general,  a  very  healthy  fet 
of  men. 

mad, 
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mad,  fall  into  fits,  and  often  kill  themfelves  by 
running  headlong  againft  a  wall. 

The  colica  piilonum  is  more  incident  to  thofe 
employed  in  the  fmelting  of  Lead,  than  to  the 
workers  in  the  mines.  But  fince  cupolas  have 
been  ufed  for  that  operation,  it  has  prevailed 
much  lefs  than  formerly,  even  amongft  this  clafs 
of  men.  For  the  vapours  arifmg  from  the  Lead 
are  thus  carried  off,  by  a  ftrong  current  of  air, 
through  a  chimney,  which  is  raifed  many  yards 
above  the  furnace.  Thefe  vapours  deflroy  the 
verdure  of  the  grafs,  which  grows  in  the  neigh- 
bourhood of  the  fmelting  houfes ;  and  the  cattle 
which  feed  on  it  are  fometimes  affecled  with  the 
dry  gripes,  or,  as  it  is  vulgarly  termed,  the 
belland.  But  the  molt  frequent  caufe  of  this 
diforder  amongft  horfes  and  cows,  is  the  grazing 
in  paftures,  which  have  been  overflowed  by 
floods  from  the  mines.  And  it  is  remarkable 
that  thefe  animals,  who  are  generally  directed 
to  avoid  whatever  is  injurious  to  them,  by  an 
inftinct  wife  and  unerring  in  its  operation,  fo  far 
from  being  averfe  to  this  mineral  poifon,  are  fond 
and  even  greedy  of  ic  to  excefs.  The  fame  is 
true  alfo  of  pidgeons,  and  other  tame  fowls,  who 
pick  up  the  fmall  particles  of  Lead  whenever 
they  meet  with  them.  Sheep  are  feldom  known, 
in  Derbyihire,  to  be  aiFefted  with  the  belland. 

I  AM 
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I  am  indebted  to  an  experienced  and  judicious 
practitioner,  who  refides  at  Bakewell  in  Derby- 
ihire,  for  the  following  information  concerning 
the  ufual  method  of  treating  the  colica  Pi5lonum> 
amonsft  the  workers  in  Lead.    The  men  firft 
complain  of  a  weight,   pain  of  the  ftomach, 
and  coftivenefs,   which  are  generally  relieved, 
if  thy  apply  early  for  advice,  by  a  vomit,  and 
pills  of  foap,  rhubarb,  and  aloes;   or  by  any 
aperient  medicines  of  the  liquid  kind,  with  oil 
added  to  them.    But  if  thefe  fymptoms  be  neg- 
lected, the  patients  complain  of  their  faliva  be- 
coming fweet,  of  clammy  fweats,  laflitude,  feeble- 
nefs  of  the  legs,  a  total  lofs  of  appetite,  obftinate 
coftivenefs,  and  a  fixed  pain  in  the  abdomen,  with 
fevere  retchings.    In  this  ftage  of  the  diforder, 
oily  clyfters  and  gentle  purgatives  are  the  moft 
effectual  remedies;  and  are  ufually  repeated  at 
ftiort  intervals,  till  the  ftools  affume  a  natural 
appearance.    For  during  the  diforder  they  are 
hard,  dry,  and  fcaly  like  bran.    The  oleum  ricini 
has  of  late  been  ufed  with  great  fuccefs. 

I  cannot  omit  this  opportunity  of  recom- 
mending the  trial  of  alum,  both  as  a  prophylactic, 
and  as  a  remedy  in  {lighter  cafes  of  the  colica 
piclonum.  I  have  adminiftered  it  with  the  hap- 
pieft  effect  in  various  obftinate  and  painful 
affections  of  the  bowels.  Fifteen  grains  given 
every  fourth,  fifth,  or  fixth  hour,  for  the  moft 

part 


460      ON  THE  POISON  OF  LEAD. 

part  prove  gently  aperient  5  and  if  the  fymptoms 
be  not  very  fevere,  the  fecond  or  third  dofe 
feldom  fails  to  mitigate  the  pain,  and  fometimes 
entirely  removes  it.  When  there  is  reafon  to 
apprehend  that  the  alum  may  be  too  rough  or 
auftere  in  its  action,  it  may  be  combined  with 
gum  arabic,  or  fperma  ceti  •,  and  under  this 
form  it  is  moft  likely  to  be  ferviceable  in  the 
colic  arifing  from  Lead  (e). 

.  In  Derbyftiire,  when  the  miners  or  fmelters  of 
Lead  find  themfelves  affected  with  the  afthma, 
they  ufually  leave  their  occupation  for  a  while, 
and  work  at  die  lime  kilns,  experience  having 
taught  them  that  the  fixed  air,  or  mephitis,  arifing 
from  the  calcination  of  lime  ftone,  is  an  effectual 
and  fpeedy  remedy  in  this  diforder.  No  other 
change  of  employment  affords  diem  fo  much 
relief.  The  fame  vapour,  in  a  moderate  degree, 
feems  to  be  falutary  to  the  human  conftitution ; 
for  I  have  been  informed  by  a  gendeman  of 
judgment  and  veracity,  who  has  the  direction 
of  a  considerable  number  of  lime  kilns,  that  the 
men  employed  in  burning  lime  are  remarkable 
for  their  health  and  longevity.  This  obfervation 
is  the  refult  of  more  than  thirty  year's  experience ; 
and  perhaps  may  corroborate  the  popular  opinion, 

(t)  See  Cafes  of  Colics,  cured  by  the  Ufe  of  Alum, 
p.  401. 

that 
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that  in  conlumptions  of  the  lungs  it  is  good 
to  live  near  places,  where  this  procefs  is  carried  on. 

It  is  the  common  practice  of  the  fmelters  of 
Lead,  and  of  others,  alio,  who  live  in  the  neigh- 
bourhood of  fmelting  mills,  to  broil  mutton,  beef, 
or  pork  fteaks  on  the  hot  pigs  of  that  metal,  by 
which  the  flelh  acquires  a  peculiarly  agreeable 
flavour.    It  is  probable  the  flavour  depends  upon 
the  fweetnefs  communicated  by  the  effluvia  of 
the  new-caft  Lead ;  but  however  grateful  to  the 
palate,  it  muft  be  injurious  to  the  nervous  fyf- 
tem.   A  Clergyman,  at  Bakewell,  who  was  fond 
of  nthing,  and  often -ufed  to  broil  his  ftfli  in  this 
way,  was  affected,  during  feveral  years  before 
his  death,  with  colics,  frequent  retchings,  and 
a  total  lofs  of  appetite.   His  diforder  was  afcribed 
to  an  irregular  gout;  but  the  apothecary  who 
attended  him  is  now  of  opinion,  that  it  was  pro- 
duced by  the  dangerous  practice  above  mentioned; 
to  the  confequences  of  which  he  was  then  a 
ftranger. 

The  river  Derwent  flows  through  a  large  tract 
of  Derbyfhire,  which  abounds  with  Lead  mines  ; 
and  the  ftreams  difcharged  from  many  of  them, 
and  which  are  loaded  with  particles  of  Lead,  fall 
immediately  into  it.  Yet  it  is  ftored  with  trout 
and  other  fiih,  and  the  water  of  it  is  potable,  and 
not  efteemed  unwholefome.  But  I  have  often 
remarked,  that  the  trout  caught  in  the  Derwent 

near 
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near  Matlock,  are  of  a  fmaller  fize,  of  a  fofter 
texture,  paler  colour,  and  of  a  lefs  agreeable 
flavour  than  thofe  of  other  rivers.    And  I  am 
inclined  to  impute  this  to  the  aftion  of  Lead ; 
becaufe  the  fame  kind  of  fifli  are  found  in  great 
perfe&ion  in  the  river  Trent,  into  which  the 
Derwent  flows,  after  a  paflfage  which  allows  time 
for  the  precipitation  of  the  ore  which  it  contains. 
The  following  faft  alfo,  if  it  be  deemed  fuffici- 
ently  authentic,  confirms  my  opinion.    It  is  re- 
lated in  a  letter  from  Dr.  Carte,  of  Manchefter 
to  Dr.  Grew,  of  which  I  fhall  infert  a  copy  in 
the  Appendix,  that  the  reader  may  determine 
the  degree  of  credit  which  is  due  to  it.   «  I  know 
"  a  fmaU  rivulet,  on  which  fome  of  thefe  mills 
cf  ftand,  wherein  trouts  have  been  caught  which 
"  have  been  fuppofed  affeded  with  the  bellan,  by 
"the  irregularity  of  their  growth,  their  heads 
"  being  great  and  mifhapen,  their  backs  crooked, 
«  their  tails  very  fmall,  which  I  am  apt  to  think 
"might  proceed   from   their  feeding  on  the 
"  fmitham  or  duft  that  is  waflied  down  at  a  flood: 
"  For  not  only  the  fumes,  but  alfo  the  wafliings 
"  of  the  Lead  ore,  and  the  wafte  (as  they  call  it) 
"  i.  e.  the  duft  that  remains  after  the  ore  is  melted, 
"  is  very  noxious  to  moft  fort  of  creatures,  and 
"  for  this  reafon,  they  that  live  near  the  mills 
"  dare  not  water  their  horfes  at  the  river  upon 
"  a  flood." 


The 
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The  manufacturers  of  the  White  and  Red 
Lead  Works  in  Sheffield,  are  frequently  and 
violendy  difordered ;  but  they  feldom  apply  to 
the  faculty  for  afiiftance,  becaufe  they  have  cer- 
tain popular  remedies  amongft  themfelves,  which 
are  chiefly  of  the  laxative  kind.  Some  of  thefe 
workmen,  when  labouring  under  complicated 
affe&ions  of  the  lungs,  ftomach,  and  bowels, 
have  been  fpeedily  relieved  by  a  dofe  of  emetic 
tartar,  fufficient  to  operate  bodi  as  a  vomit  and 
purgative.  And  a  blifter,  applied  to  the  abdomen, 
has  alio  been  known  to  remove  a  very  fevere 
colic,  arifing  from  the  fame  poifon. 

The  compofition  called  by  braziers  pot-metal, 
becaufe  pots  for  boiling  food  are  made  of  it, 
confifts  of  nearly  equal  parts  of  copper  and  lead, 
with  a  fmall  proportion  of  litharge  and  of  anti- 
mony. Brafs  cocks  are,  alfo,  made  of  the  fame 
materials.  The  heat  necefTary  for  fufing  this 
compofition  is  much  greater  than  what  is  ufually 
employed  by  plumbers,  and  fufficient  to  evaporate 
Lead  very  copioufly;  and  diis  evaporation  is 
much  increafed  by  the  flux  which  is  often  em- 
ployed. The  workmen,  in  thefe  two  articles,  ufe 
few  or  no  precautions  excepting  chimneys  that 
draw  well,  but  they  are  unavoidably  expofed  to 
the  noxious  vapours  every  time  they  pour  the 
metal  into  a  mould.  Yet  I  have  heard,  from 
good  authority,  that  not  above  one  in  forty  of 

thefe 
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thefe  artifts  becomes  confiderably  difealed,  in  the 
manner  fuppofed  to  arife  from  Lead  ;  although  a 
few  of  them  are  fometimes  moft  violently  affli&ed 
with  colics  and  palfies.  Indeed  there  feem  to 
be  certain  conftitutions  very  little  difpofed  to  be 
affected  by  this  mineral  poifon,  either  externally 
or  internally  applied.  Two  cafes  have  been 
communicated  to  me,  of  the  vinegar  of  Lead 
being  fwallowed  in  no  inconfiderable  quantity, 
without  prejudice.  It  proved  in  the  one  inftance 
powerfully  diuretic  j  in  the  other  it  produced 
no  fenfible  effe£t. 

A  physician,  well  known  to  the  public  by  his 
ufeful  and  ingenious  writings,  informs  me,  that 
during  his  refidence  in  the  Weft-Indies,  many 
cafes  fell  under  his  obfervation  which  juftify  the 
utmoft  caution  in  the  ufe  of  Lead,  and  of  its 
preparations.  In  one  of  the  fmall  Virginia  Iflands 
near  Tortola,  a  Gentleman  who  poffefled  many 
flaves,  built  a  fpacious  houfe,  which  was  covered 
with  mingles,  or  wood  cut  into  the  form  of 
tiles,  and  painted  with  red  Lead.  The  rain 
that  fell  upon  this  roof,  was  conveyed  by  pipes 
into  an  open  ciftern  of  Lead,  for  the  ufe  of 
the  family;  the  individuals  of  which  had  been 
peculiarly  incident  to  violent,  and  fometimes  fatal 
colics.  The  phyfician  very  juftly  attributed  this 
diforder  to  the  Lead  carried  off,  by  the  rain,  from 
the  mingles,  or  corroded  by  the  water  in  the 
:  ciftern. 
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ciftern.    And  he  had  afterwards  the  fatisfa&ion . 
to  find,  that  thofe  who  refrained  from  this  water 
were  no  longer  liable  to  attacks  of  the  colic. 

A  learned  friend  of  mine  is  of  opinion,  that 
the  colic  from  Lead  was  more  common  amongft 
the  ancients,  than  is  generally  fufpe&ed.  Their 
drink,  he  obferves,  was  chiefly  wine  of  the  acef- 
cent  kind,  which  powerfully  corrodes  this  mine- 
ral :  And  pains  of  the  bowels  were  very  general 
complaints,  as  appears  from  the  writings  of  Celfus. 
Oil,  alfo,  both  externally  and  internally,  was  the 
remedy  prefcribed  in  fuch  cafes  j  the  efficacy  of 
which  is  chiefly,  if  not  entirely  confined  to  the 
colic  a  piclonum  (f). 

Two  modern  books  of  Cookery  contain  re- 
ceipts for  recovering  wine  when  four,  and  pre- 
venting it  from  becoming  fo,  by  means  of  cerufie, 
and  of  melted  Lead.  From  one  of  thefe  books, 
I  have  tranfcribed  the  receipt,  which  is  as  follows. 

"  To  hinder  wine  from  turning." 

"  Put  a  pound  of  melted  Lead,  in  fair  water, 
"  into  your  cafk  pretty  warm,  and  flop  it  clofe." 

The  Univerfal  Cook,  p.  244. 

This  work  was  publilhed  in  1773,  and  is  writ- 
ten by  John  Townfhend,late  Mafter  of  the  Grey- 

1 

(f)  Celfus  de  Morb. Inteft.  tenuioris;  Aretsus  de  Ileo ; 
Sc  Caslius  Aurelianus. 

Vol.  I.  H  h      •  i  hound 
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hound  Tavern,  and  Cook  to  his  Grace  the  Duke 
of  Manchefter. 

It  muft  be  fuppofed  that  Mr.  Townfhend  is 
ignorant  of  the  poifonous  quality  of  Lead  j  but 
he  is  certainly  deferving  of  cenfure  for  pre- 
fuming  to  give  receipts  without  better  informa- 
tion. And  if  he,  or  other  vintners  have 
practifed  the  method  which  he  recommends,  they 
are  juftly  chargeable  with  all  the  mifchiefs  fuch 
deteftable  arts  muft  produce.  The  adulteration 
of  wine  is  indeed  an  evil  fo  general,  and  fo  dan- 
gerous in  its  confequences,  that  it  is  to  be  hoped 
the  legiflature  will  interpofe  to  prevent  it. 

It  may  not  be  unfeafonable  here  to  fuggeft  a 
caution,  againft  the  common  practice  of  cleaning 
wine  bottles  with  leaden  ftiot.  It  frequently 
happens,  I  am  perfuaded,  through  inattention, 
that  fome  of  the  ftiot  are  left  behind ;  and  when 
wine  or  beer  is  again  poured  into  the  botdes,  this 
mineral  poifon  will  flowly  difiblve,  and  impreg- 
nate thofe  vinous  liquors  with  its  deleterious  qua- 
lities. The  fweetnefs  (which  is  fometimes  per- 
ceived in  red  port  wine)  may  arife  from  this  caufe, 
when  fuch  an  adulteration  is  neither  defigned  nor 
fufpedted. 

The  workmen  in  the  fugar-houfe  at  Manchef- 
ter are  fupplied  with  beer,  prepared  of  malt  and 
the  refufe  of  the  fugar,  which  are  often  fermented 
together  in  a  large  leaden  ciftern.    The  liquor 

ferments 
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ferments  lb  brifldy,  that  without  the  utmoft  care 
it  becomes  foxed,  or  inclined  to  acidity ;  and  the 

men  who  drank  of  it  were  formerly  fubjec~t  to  the 
moll  fevere  and  excruciating  colics.  Of  late, 
proper  meafures  have  been  taken  to  check  the 
progrefs  of  the  fermentation ;  and  the  fugar 
boilers,  in  confequence  of  this  precaution,  have  been 
fince  exempt  from  thofe  violent  attacks  to  which 
they  were  before  incident.  Whether  thefe  colics 
were  owing  to  a  folution  of  Lead,  or  to  the  acidity 
of  the  wort,  I  mail  not  prefume  to  determine. 

A  lady  of  a  delicate  conftitution,  whofe  bowels 
are  very  irritable,  -  always  finds  herfelf  affected 
with  the  colic,  if  Ihe  fits  half  an  hour  in  a  room 
which  has  been  lately  painted.  And  a  gentleman 
and  his  wife,  by  fleeping  in  fuch  a-  chamber,  a 
few  years  ago,  were  both  violently  difordered. 
The  gentleman  informs  me,  that  when  he  firft 
awaked,  he  felt  a  great  oppreflion  at  his  breaft, 
a  tremor,  naufea,  and  a  levere  pain  and  great 
confufion  in  his  head.  By  changing  his  apart- 
ment, thefe  fymptoms  were  in  a  ihort.time  hap- 
pily removed. 

SECTION  L 

Experiment  I.HTHE  vei7  beautiful  Poli&  of 
JL    the  Burflem  pottery,  com- 
monly called  the  Queen's  ware,  inclined  me  to 

H  h  2  fufpeft 
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fufpect  that  Lead,  which  is  eafily  vitrified  with 
land  and  kali,  enters  into  the  compolition  of 
its  glazing.  To  determine  whether  my  con- 
jectures were  well  founded,  I  poured  about 
an  ounce  and  a  half  of  vinegar  upon  a  plate 
of  this  ware,  that  a  large  furface  of  the  glazing 
might  be  expofed  to  the  action  of  the  vegetable 
acid.  In  twenty-four  hours  the  vinegar  had  ac- 
quired a  deeper  colour,  and  afifumed  a  dufky 
hue  when  two  drops  of  the  volatile  tincture  of 
fulphur  were  added  to  it.  The  fame  tincture, 
inftilled  into  frefh  vinegar  in  the  like  proportion, 
produced  a  light  cloudinefs,  which  was  fucceeded 
by  a  white  fediment;  the  fulphur  being  precipi- 
tated by  the  combination  of  die  acid  and  alkali. 
From  this  trial,  which  was  feveral  times  repeated, 
it  Ihould  feem  that  Lead  is  an  ingredient  in  the 
glazing  of  the  Queen's  ware ;  but  the  quantity 
diflblved  by  the  vegetable  acid,  appears  to  be 
very  inconfiderable.  For  two  drops  of  a  folution 
of  Jaccharum  Jaturni  (which  I  computed  to  be 
equal  only  to  the  fiftieth  part  of  a  grain  of  Lead) 
mixed  with  half  an  ounce  of  vinegar,  ftruck  a 
darker  colour  with  the  tincture  of  fulphur,  than 
the  fame  quantity  of  vinegar,  after  its  action  had 
been  exerted  upon  the  plate  -forty-eight  hours. 

The  prefent  experiment,  therefore,  furnifhes  no 
objection  to  the  common  ufe  of  this  beautiful 
pottery ;  but  it  fliews  that  velTels  of  it  are  impro- 
per for  the  preferving  of  acid  fruits  and  pickles. 

Experi- 
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Experiment  II.  I  was  a  wicnefs  to  the  follow- 
ing experiment,  when  made  by  my  friend  Dr. 
Prieftley,  and  have  fince  repeated  it.  Several 
pieces  of  paper,  daubed  with  white  lead  paint, 
were  put  under  a  receiver,  which  was  then  im- 
merled,  about  two  inches  deep,  in  a  veffel  of 
water.  In  twenty-four  hours  the  air  was  dimi- 
nifhed  more  than  one  fifth  part  in  quantity,  and 
was  become  in  a  high  degree  noxious.  It  ex- 
tinguished a  candle,  did  not  effervefce  with 
nitrous  air  (g)}  and  affected  a  moufe  in  fuch 
a  manner,  as  muft  quickly  have  proved  fatal, 
if  the  animal  had  not  been  immediately  with- 
drawn. This  air  was  rendered  wholefome  by 
agitation  in  water ;  which  fliews  the  propriety 
of  placing  veffels  of  water  in  rooms  recently  painted. 
Perhaps  fprinkli'ng  water  by  means  of  a  garden 

(g)  Nitrous  air  is  obtained  from  all  the  metals  and 
femimetals,  except  zinc,  by  the  nitrous  acid.  When 
one  part  of  this  air  is  added  to  two  parts  of  common  air, 
the  mixture  becomes  hot,  turbid,  and  of  a  red  colour, 
and  fuffers  a  diminution  of  nearly  one  third  part  of 
its  bulk.  Thefe  effects  are  obferved  to  be  exactly  pro- 
portioned to  the  fitnefs  of  the  air  for  refpiiation.  With 
mephitic,  inflammable,  or  any  kind  of  noxious  air, 
no  chemical  union  is  formed,  nor  any  fuch  changes 
produced  by  it.  Hence  the  nitrous  air  furniflies  a  very 
accurate  left  of  the  comparative  purity  of  other  fpecies 
of  air.  Vide  Dr.  Prieftley's  Papers  on  various  Kinds  of 
Air,  which  will  be  publilhed  in  the  LXVII.  vol.  of 
Philofoph.  Transactions. 

H  h  3  pot, 
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pot,  would  be  ftill  more  effectual,  becaufe  the 
furface  is  thus  increafed,  and  fome  degree  of 
agitation  produced. 

Experiment  III.  I  tried  the  fame  experi- 
ment with  what  the  painters  term  dead  white, 
which  is  a  compofition  of  white  Lead,  linfeed 
oil,  and  fpirit  of  turpentine.  The  refult  differed 
in  no  other  refpecl:,  but  in  the  proportional  dimi- 
nution of  air,  which  was  lefs  in  the  prefent  than  in 
the  former  trial.  Surprized  at  this  circumftance, 
I  repeated  the  experiment  feveral  times,  but  the 
event  was  uniformly  the  fame.  It  is  probable, 
therefore,  that  the  oil  of  turpentine,  by  furnifhing  a 
caufe  of  addition  to  the  air,  diminilhed  the 
apparent  deftruction  of  it  by  the  white  Lead. 
This  paint  is  found  to  be  more  injurious  to  the 
nervous  fyftem  than  any  other,  which  may  be 
explained  by  the  a&ion  of  the  turpentine,  in  quick- 
ening and  increafing  the  evaporation  of  the  Lead. 

Experiment  IV.  I  expofed  a  very  large 
furface  of  painter's  oil  to  the  air  contained  in  a 
glafs  jar,  immerfed  in  water.  In  twenty-four 
hours  the  air  was  diminifhed  in  its  bulk  one  fourth 
part,  and  inftantly  extinguifhed  flame.  Having 
no  nitrous  air  in  readinefs,  I  could  not  employ 
this  teft.  Painter's  oil  is  prepared  by  boiling 
litharge  and  a  fmall  quantity  of  red  lead,  in  the 
oil  extracted  from  linfeed. 


Experiment 
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Experiment  V.  I  made  a  fimilar  experiment 
with  common  linfeed  oil,  and  found  that  the 
air  was  neither  diminimed  in  quantity,  nor 
rendered  noxious  in  its  quality. 

Experiment  VI.  Having  more  than  once 
felt  myfelf  difagreeably  affe&ed  by  the  fmell  of 
an  oil-cafe  hood,  I  was  defirous  of  trying  whether 
this  might  arife  from  any  thing  injurious,  com- 
municated by  it  to  the  air.  Several  flips  of  frem 
oil-cafe  were,  therefore,  put  into  a  receiver, 
which  was  then  placed  in  water.  the  air 
in  twenty-four  hours  extinguiflied  the  flame  of 
a  candle,  and  was  diminifhed  in  quantity,  but 
in  what  proportion  I  did  not  afcertain.  Various 
compofitions  are  employed  for  making  oil  cafe : 
But  I  believe  they  all  contain  Lead}  and  the 
mod  common  one  confifts  of  faccharam  Jaturni, 
gum  copal,  and  other  refinous  fubftances,  which 
are  boiled  in  oil,  to  the  confumption  of  two  thirds 
of  the  original  quantity.  I  am  informed  by  an 
artift  in  this  branch  of  bufmefs,  that  he  is  never 
employed  in  the  above  preparation,  without 
fufFerinor  a  moft  violent  head-ach.  And  I  have 
lately  had  a  patient,  who  laboured  under  a  fevere 
and  obftinate  colic,  which  feemed  to  be  pro- 
duced by  the  fame  poifonous  effluvia.  For 
previous  to  her  diforder,  and  during  the  ihort 
intervals  of  it,  fhe  was  afliduoufly  employed  in 
fnaping  and  fewing  feveral  hundred  oil-cafe  hoods. 

H  h  4  After 
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After  a  variety  of  remedies  had  been  tried  in  vain, 
the  cure  of  this  patient  was  at  laft  effected  by 
alum,  combined  with  fpermaceti. 

Experiment  VII.  Red  fealing  wafers  are 
made  of  fine  flour,  the  whites  of  eggs,  ifinglafs, 
and  a  little  yeaft.  They  lliould  be  coloured 
with  vermilion  but  as  red  lead  is  much  cheaper, 
I  believe  it  is  more  frequently  ufed.  The  com- 
mon wafers  certainly  contain  a  large  quantity  of 
it,  as  any  perfon  may  difcover,  by  fetting  fire  to  a 
few  of  them,  when  ftuck  upon  the  point  of  a  pin. 
For  the  furface  of  the  wafers  will  be  covered  with 
an  infinite  number  of  the  particles  of  Lead, 
which  running  together  will  fall  down  into  a 
fpoon,  or  whatever  is  held  to  receive  them. 
Wafers  are  pleafant  to  the  tafte,  and  they  are 
often  held  long  in  the  mouth,  and  fometimes 
fwallowed  through  inadvertence  :  I  have  feen 
children  fond  of  eating  them.  It  is  of  impor- 
tance, therefore,  to  know  that  the  coarfer  or  com- 
mon kinds  are  poiibnous,  and  that  it  is  very 
abfurd  ceconomy  to  purchafe  fuch  on  account  of 
their  cheapnefs.  The  poliflied  Irifh  wafers  feem 
to  contain  no  Lead. 

A  lady  in  Chefhire  had  a  favourite  bulfinch, 
which  was  fo  tame  as  to  be  permitted  to  fly  about 
the  room  ;  a  liberty  that  feemed  to  improve  both 
his  health  and  plumage.  The  bird  unfortunately 
picked  up  fome  fcraps  of  wafers,  which  had  been 

left 
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left  after  fealing  a  letter.  He  foon  loft  his  appe- 
tite and  fpirits,  and  in  a  few  days  pined  away  and 
died.  Another  bulfinch  was  procured,  and  when 
fufHciently  tame,'  allowed  the  liberty  which  the 
former  had  enjoyed ;  but  great  care  was  taken- 
to  keep  wafers  out  of  his  reach.  However,  by 
the  inadvertence  of  a  flranger  in  the  family,  who 
had  been  ufing  them,  a  piece  of  one  was  left 
upon  the  table,  which  the  bird  immediately 
feized,  and  like  the  former  fickened  and  died  in 
confequence  of  it.  Dr.  Falconer,  to  whom  I 
am  indebted  for  thefe  facts,  adds  that  fome  time 
afterwards,  a  third  bulfinch,  belonging  to  the 
fame  lady,  met  with  a  fimilar  fate. 

Dr.  Wall  of  Worcefter,  to  whofe  friendfhip 
I  am  under  many  obligations,  has  lately  favoured 
me  with  the  following  cafe.  "  I  was  fome  years 
"  ago  called  to  the  fon  of  a  plumber  in  this 
<c  town,  a  child  about  two  years  of  age,  who 
(C  had  been  remarkably  healthy  till  this  illnefs. 
"  He  had  been  taken,  a  few  days  before  I  faw 
<f  him,  with  violent  pains  in  the  bowels,  attended 
"  with  a  fever,  and  convulfive  .motions  in  the 
<c  limbs.  Thefe,  complaints  had  been  attributed 
"  to  worms,  and  feveral  medicines  had  been 
f  given  unfuccefsfully.  When  I  vifited  him  firft, 
"  I  found  him  paralytic  on  one  fide,  and  deliri- 
"  ous.  Upon  inquiring  into  the  cauie  of  his 
"  diforder,  and  particularly  whether  the  child  had 

been 
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«  been  ufed  to  go  into  the  room  where  they 
«  melted  the  Lead,  I  was  informed  that  he  did 
"  frequently,  and  that  it  was  a  cuftom  with  his 
"  maid  to  let  him  run  barefooted  along  the  fheets 
"  of  Lead,  whilft  they  were  warm,  with  which  he 
"  appeared  to  be  much  delighted.  I  did  not 
"  then  hefitate  to  attribute  his  prefent  diforder 
"  to  this  caufe." 

I  have  fome  doubt  whether  the  vapour  of 
arfenic  be  fo  poifonous,  as  is  commonly  fuppofed ; 
and  if  the  reader  will  excufe  the  digreffion,  I  will 
lay  before  him  the  facts  on  which  that  doubt  is 
founded.  To  folder  works  of  filver  filigree,  and 
other  delicate  manufactures,  a  compofition  is 
ufed,  of  which  arfenic  is  the  principal  ingredient. 
The  folder  is  melted  by  the  flame  of  a  lamp, 
directed  by  a  blow  pipe ;  and  this  operation 
cannot  be  performed  with  due  accuracy,  but 
in  a  clofe  room.  The  greateft  part  of  the  arfenic 
is  evaporated  by  the  blafl  and  flame,  and  fome 
part  alfo  of  the  reft  of  the  folder.  And  the  work- 
men muft  conftantly  breathe  thefe  vapours,  be- 
caufe  there  is  little  or  no  current  of  air  to  carry 
them  into  the  chimney.  Yet  the  men  appear 
to  enjoy  as  good  health,  and  to  live  as  long  as 
other  artifts  who  purfue  their  bufinefs  in  clofe 
rooms,  and  ufe  lamps.  Amongft  other  examples 
of  the  truth  of  this  obfervation,  I  faw  one  lately 
in  the  manufactory  at  the  Soho,  near  Birming- 
ham : 
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ham :  A  man  aged  upwards  of  fifty,  who  has 
foldered  filver  filigree  more  than  five  and  thirty 
years  ;  has  regularly  paffed  from  eight  to 
twelve  hours  daily  in  his  occupation ;  and  is  at 
prefent  fat,  ftrong,  active,  cheerful,  and  of  a 
complexion  by  no  means  fickly.  Neither  he, 
nor  his  brother  artifts,  ufe  any  means  to  counter- 
ad  the  effects  of  their  trade. 


AN 
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APPENDIX 

TO  THE 

OBSERVATIONS    on  LEAD. 


Extract  of  a  Letter,  from  the  Author,  to 
Dr.  Duncan  of  Edinburgh  ;  on  the  Ex- 
ternal Use  of  Preparations  of  Lead  (a). 

rx^HOUGH  I  entertain  a  very  high  opinion  of 
JL  the  ufefulnefs  of  Saturnine  preparations, 
externally  applied,  and  frequently  prefcribe  them, 
yet  I  am  fully  convinced  that  they  fometimes  pro- 
duce the  fpecific  effects  of  Lead  upon  the  body. 
And  I  could  wim  that  more  attention  were  paid 
to  the  operation  of  fuch  topical  remedies,  efpeci- 
ally  when  applied  to  conftitutions  to  which  we  are 
ftrangers.  There  are,  indeed,  fome  habits  that 
appear  very  little  difpofed  to  be  affected  by  this 
mineral  poifon,  of  which  I  have  given  feveral 

(a)  Inferted  in  the  Medical  Comment,  vol.  III.  p.  199. 

examples 
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examples  in  my  Observations  and  Experiments  on 
Lead,  and  can  now  add  two  others.  The  firft  was 
communicated  to  me  by  Mr.  Barker,  furgeon  in 
Bakewell ;  the  fecond,  by  the  late  Dr.  Small,  an 
excellent  philofopher,  and  a  phyfician  of  great 
eminence  at  Birmingham. 

Two  fmelters,  who  have  worked  nineteen  years 
at  the  fmelting  mills,  have  conftantly,  during 
that  time,  toafted  the  cheefe,  and  broiled  the 
bacon,  and  other  provifions  which  they  ufed,  on 
the  hot  pigs  of  lead,  without  the  leaft  apparent 
inconvenience.  They  are  flout,  healthy  men, 
and  have  never  experienced  any  pains  in  their 
bowels.  And,  as  this  method  of  drefling  meat 
renders  it  remarkably  fweet  and  palatable,  Mr. 
Barker  could  not  prevail  upon  them  to  difcon- 
tinue  it. 

A  gentleman,  who  had  been  long  troubled 
with  the  heart-burn,  difcovered,  from  repeated 
trials,  that  his  malady  was  relieved  by  fwallowing 
a  large  quantity  of  faliva.  To  increafe  this  fecre- 
tion,  he  chewed,  many  hours  every  day,  a  piece 
of  Lead,  which  being  neither  hard,  friable,  nor 
offenfive  to  the  palate,  fuited  his  purpofe  better 
than  any  other  fubftance.  This  practice  he  con- 
tinued many  years,  with  great  advantage,  and 
without  injury,  in  any  refpeft,  to  his  health. 

But  the  fame  learned  phyfician  informed 
me,  that  he  had  feen  three  inftances  of  the 

fatal 
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fatal  effects  of  Goulard's  Extract  of  Lead  ex- 
ternally applied.  Two  of  the  cafes  were  inci- 
pient white  fwellings;  the  third  was  a  tumour 
of  a  more  uncommon  kind.  Each  of  the  pa- 
tients became  paralytic,  and  two  of  them 
were  convulfed  feveral  days  before  death.  I 
lament  that  Dr.  Small  did  not  favour  me,  in 
his  letter,  with  a  more  circumftantial  relation 
of  thefe  cafes  j  but  his  judgment  and  accuracy 
may  be  relied  on  with  confidence. 

From  the  prefent  univerfal  ufe  of  the  Satur- 
nine Water  of  Goulard,  it  may  be  thought 
furprizing  that  fuch  melancholy  examples,  as 
thefe,  do  not  more  frequently  occur.  But  this 
preparation  happily  contains  fo  fmall  a  por- 
tion of  Lead,  that  it  is  capable,  in  the  mod 
irritable  habits  only,  of  producing  its  peculiar 
effects.  An  ounce  phial,  filled  to  the  brim 
with  the  Extraffum  Saturni,  weighed  fixty-five 
grains  and  a  half  heavier  than  the  fame  quan- 
tity of  the  vinegar  with  which  it  was  prepared. 
A  hundred  drops  of  this  Extract:,  the  quantity 
ufually  mixed  with  a  quart  of  rain-water,  are 
about  the  fifth  part  of  an  ounce,  and  may 
be  fuppofed  to'  fufpend  thirteen  grains  of 
Lead,  if  no  change  be  produced,  by  combi- 
nation, in  the  fpecific  gravity  of  the  com- 
pound.  Each  ounce,  therefore,  of  the  vegeto- 

mineral 
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mineral  water  contains  only  four  tenths  of  a 
grain  of  this  metal. 

The  Aqua  Saturnim,  employed  in  the  follow- 
ing cafe,  was  ftrongly  impregnated  with  Lead, 
having  an  ounce  of  the  Extract  in  every  quart 
of  water.    On  Thurfday  February  16,  1775, 

Mr.  P  ,  a  young  man  of  a  delicate  habit  of 

body,  had  a  tea-kettle  full  of  boiling  water 
thrown  upon  his  leg,  by  which  the  cuticle 
was  feparated  from  the  knee  to  the  toes.  Oily 
applications  were  immediately  ufed  ;  but  the 
pain  and  inflammation  were  fo  great,  the  fol- 
lowing day,  as  to  require  the  affiftance  of  the 
ingenious  furgeon (b),  to  whom  I  am  indebted 
for  this  account.  A  gentle  laxative  was  di- 
rected j  the  patient's  leg  and  foot  were  well 
wafhed,  every  three  hours,  with  Goulard's  Sa- 
turnine Water  j  and  afterwards  covered  with 
linen  foaked  in  the  fame  lotion,  and  wetted 
with  it  from  time  to  time.  The  relief  obtained, 
by  thefe  means,  encouraged  the  young  man's 
friends  to  ufe  the  lotion  in  an  immoderate 
quantity;  for,  in  fix  days,  no  lefs  than  feven 
quarts  of  water  were  confumed.  On  Wed- 
nefday  night,  the  fixth  from  the  firft  applica- 
tion of  this  remedy,  the  furgeon  was  called 
to  his  patient,  and  found  him  violently  af- 

(b)  Mr.  Starkie,  of  Manchefter. 

flitted 
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flitted  with  colic,  trembling  of  the  limbs, 
continual  naufea,  and  frequent  vomitings. 
He  had  been  coftive  three  days,  and  had  neg- 
lected to  take  a  purgative  medicine  prefcribed 
for  him.  It  may  be  proper  to  point  out  the 
progrefs  of  the_fe  fymptoms,  as  they  feem  to 
mark  the  gradual  operation  of  the  Lead.  On 
Monday  the  conftipation  commenced,  and  a 
flight  tremor  was  perceived  in  the  fcalded  limb: 
The  tremor  continued  on  Tuefday  :  On  Wed- 
nefday  the  colic  fupervened,  which  grew  ex- 
tremely fevere  and  alarming  in  the  evening,  and 
was  aggravated  by  the  ficknefs  and  retchings 
which  accompanied  it.  Directions  were  given 
to  difcontinue  the  lotion ;  the  Ceratum  Sam- 
bucinum,  fpread  upon  linen,  was  applied  to 
the  parts  affected ;  and  the  following  draught 
was  adminiftered  every  four  hours. 

R.  01.  Ricini  V.  O.JuboM.  s/s. 
Aq.  Menth.  Pip.  /imp.  1  i. 
I'in^f.  Thebaicae  gutt.  vii. 
Syr.  e  Meconio  3  i.  m.  f.  hauftus. 

Several  motions  were  procured  by  the  re- 
petition of  this  draught ;  the  complaints  of 
the  patient  became  more  moderate ;  and  the 
colic  entirely  ceafed  before  the  next  evening. 
But  a  forenefs  of  the  abdomen  remained,  and 
the  body  was,  left  in  a  very  irritable  ftate. 

The 
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The  fcalded  leg  and  foot,  in  eight  days,  were 
more  healed  than  is  ufual,  after  fuch  accidents, 
in  three  weeks,  when  unctuous  remedies  are 
employed. 

I  have  feen  and  examined  the  patient, 
whole  cafe  is  here  related  j  and  can  atteft  the 
faithfulnefs  and  accuracy  of  this  account. 

The  facts  which  I  have  new  adduced,  in 
conjunction  with  thofe  contained  in  my  Trea- 
tife  on  the  Poifon  of  Lead,  afford  a  ftrong 
prefumption,  that  Saturnine  preparations,  ex- 
ternally applied,  are  not  fo  perfectly  innocent 
as  they  are  too  generally  afferted  and  believed 
to  be.  One  pofitive  proof,  well  authenti- 
cated, out-weighs  a  thoufand  negative  ones  ; 
efpecially  when  fuch  pofitive  evidence  is 
acknowledged  but  rarely  to  occur.  And  I 
lhall  be  happy  in  the  idea  of  having  done 
fome  fervice  to  the  community,  if  I  can  excite 
more  attention  to  the  operation,  and  more  cau- 
tion in  the  ufe  of  thefe  topical  remedies,  which 
are  defervedly  efteemed,  and  univerfally  employed. 
My  defign  is  not  to  difparage  them,  but  only  to 
recommend  a  juft  difcrimination  of  thejr  effects. 
Whenever  tremors  of  the  limbs,  paralytic  affec-  • 
tions,  coftivenefs,  yeUownefs  of  the  countenante, 
or  pains  in  the  bowels  fucceed  the  application 
of  any  Saturnine  compofition,  the  ufe  of  it  fliould 
be  for  a  while  fufpended,  or  entirely  difcontinued  j 
Vol.  I.  I  i  an(i 
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and  the  proper  antidotes  to  the  poifon  of  Lead 
mould  be  feduloufly  adminiftered.  Thus  will 
the  danger  be  obviated  on  its  firfl  approach  ;  and 
we  (hall  not  be  reduced  to  the  forrow  and  dif- 
grace  of  having  cured  an  ulcer,  a  burn,  or  a  con- 
tufion,  by  inflicting  the  moft  excruciating  tor- 
tures, or  perhaps  at  the  expence  of  life. 

It  has  been  obferved  in  the  Medical  Eflays, 
publifhed  by  a  Society  at  Edinburgh,  "  that 
"  though  opium  produces  fuch  certain  effects  in 
"  the  ftomach,  yet  it  is  not  clear,  that  it  has  any 
«  operation  externally,  even  when  applied  to  the 
"  bare  nerves,  in  a  part  excoriated  by  a  blifter." 
This  has  been  urged  as  an  argument  againft  the 
topically  poifonous  action  of  Lead.  But  the  ob- 
fervation  is  not  founded  in  truth,  and  is  contra- 
dicted by  facts  which  daily  occur  in  medical 
practice.  For  what  phyfician  is  a  ftranger  to  the 
powers  of  opium  when  applied  to  the  nerve  of 
of  an  aching  tooth,  or  to  the  eyes  in  an  oph- 
thalmia ? 

Dr.  Heberden  remarks,  in  his  very  ingeni- 
ous lectures  on  poifons,  that  Lead  affords  a 
fingular  inftance  of  a  poifon  which  only  affects  the 
nerves  of  motion  :  "  Tremblings,  ftrong  fpafms, 
«  and  palfies,  are  its  ufual  confequences ;  but 
«  I  apprehend  it  has  been  feldom  or  never  found 
«  to  injure  the  understanding,  or  to  make  the 
« patient  delirious,  till  he  becomes  fo,  as  is 

«  common 
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**  common  in  moft  diftempers,  by  the  near  ap- 
"  proach  of  death."  I  believe  this  curious  ob- 
fervation,  with  refpecl  to  the  human  fpecies, 
may  be  jufh  j  but  cats  become  frantic  by  fwal- 
lowing  Lead. 

I  have  obferved,  that  peflles  and  mortars,  for 
the  ufe  of  apothecaries  and  others,  are  made  of 
the  glazed  Burllem  pottery.  This  muft  be  at- 
tended with  pernicious  confequences  ;  becaufe  the 
vitrified  Lead  will  be  diffolved  by  the  acids, 
which  are  frequently  employed  in  medicine  and 
the '  particles  of  it  will  be  abraded  by  conftant 
friction.  Perhaps  thefe  particles  may,  alio,  be  of 
fuch  a  fize  and  fharpnefs,  as  to  injure,  by  their 
mechanical  action,  the  coats  of  the  ftomach ;  for 
the  glazing  is  very  unequally  diffufed  over  the 
furface  of  the  coarfer  ware. 
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Copy  of  a  Letter  from  Dr.  Haygarth,  to 
the  Author,   containing  a  particular 

ACCOUNT     OF    THE    EFFECTS    OF  GoULARd's 

Saturnine  Water  on  the  sufferers  by 
the  explosion  of  gun-powder,  at  chester, 
November  5,  1772. 

Chester,  May  31,  1773- 

I SHOULD  {boner,  my  dear  friend,  have 
anfwered  your  benevolent  inquiries  concern- 
ing the  effects  of  Goulard's  fatu/nine  water  upon 
the  patients  who  fuffered  by  the  explofion  of 
gun-powder  in  this  city,  on  the  fifth  of  November 
laftj  but  the  horrors  of  that  tremendous  fcene, 
even  at  this  diftance  of  time,  are  fo  painful,  that 
I  feel  a  peculiar  reluctance  in  recollecting  their 
anguifti  and  variety  of  wretchednefs.  Happy 
Ihould  I  be,  if  this  dreadful  calamity  could  afford 
any  ufeful  inftruction  how,  in  future,  to  alleviate 
the  miferies  of  mankind. 

From  the  neighbouring  coal-pits  there  are 
frequently  fent  to  our  Infirmary,  patients,  who, 
by  the  explofion  of  the  inflammable  vapour  they 

contain, 
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contain,  have  been  burnt  on  their  faces,  hands, 
and  often  a  great  part  of  their  bodies  which  hap- 
pened to  be  uncovered.  OU,  in  the  ufual  me- 
thod, had  been  generally  applied  to  thefe  burns. 
But  the  integuments  were  often  fo  deeply  affected, 
and  to  fo  large  an  extent,  and  the  patients  con- 
tinued for  many  days  in  fnch  exquifite  pain,  that 
their  groans  and  lamentations  were  heard  over 
the  whole  houfe.  On  this  account,  a  trial  was 
made  in  thefe  cafes  of  the  faturnine  water,  and 
with  the  moft  happy  event  ■,  the  excruciating 
pains  were  immediately  relieved,  and  the  burns 
foon  healed.  The  ftrikkig  fimilarity  of  the  cafes 
afforded  the  moft  convincing  argument,  that  the 
fame  remedy  fhould  be  ufed  in  the  burns  from 
gun-powder. 

On  the  night  of  the  fatal  accident,  thirty-three 
patients  were  admitted  into  the  Infirmary ;  the 
hands  and  faces  of  all,  with  the  arms  and  thighs 
of  the  women,  were,  in  general,  fevefely  burnt. 
A  considerable  number  of  old  patients,  with 
other  affiftants,  were  moft  affiduoufly  employed 
in  warning  all  the  burnt  and  bruifed  parts  with 
the  faturnine  water,  many  times  over,  that  night. 
The  next  morning  I  examined  very  attentively 
the  appearance  of  the  burns  j  they  were  very 
moderately  inflamed,  and  upon  their  being  afked, 
none  of  the  patients  complained  of  that  painful 
burning  vulgarly  attributed  to  fire  in  the  part, 

I  i  3  except 
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except  one  young  man  whofe  legs  were  fo  deeply 
affected,  that  all  the  Integuments  floughed  off, 
and  the  fores  could  not  be  healed  in  lefs  than  fix 
months. 

I  compared  very  attentively  die  ftate  of  the. 
burns,  which  had  been  thus  treated,  with  thofe  of 
twenty  patients,  who  were  admitted  into  the  In- 
firmary the  next  and  following  days.  Though 
the  latter  in  general  had  received  incomparably 
much  {lighter  injuries^  yet  their  burns  appeared 
red,  tenfe,  and  highly  inflamed ;  and  they  com- 
plained of  a  feverdy  painful  burning  in  the  parts 
affected.  When  the  faturnine  water  had  been 
plentifully  applied  to  thefe  burns,  the  pain  and 
inflammation  very  foon  abated. 

As  preparations  of  Lead,  when  taken  in- 
ternally, are  known  to  produce  fuch  pernicious 
effects,  the  faculty  have,  with  reafon,  doubted 
whether  their  external  application  were  univerfally 
fafe.  On  this  account,  I  was  particularly  at- 
tentive in  watching  every  fymptom  that  might 
poffibly  arife  from  the  poifon  of  Lead,  and  can 
affure  you,  that,  of  thefe  fifty-three  patients, 
whofe  burns  and  contufions  were  very  plentifully 
and  frequendy  walhed  with  the  faturnine  water, 
not  one  had  the  (lighten:  lymptom  of  colic  or 
palfy,  during  the  whole  time  of  their  recovery, 
though  fo  many  nerves  were  expofed  to  the. 
immediate  contact  of  the  Lead. 

The 
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The  only  cafes  that  proved  fatal  were  three 
young  girls,  who  were  feized  with  the  locked  jaw, 
and  died  convulfed.    Though  this  difeafe  has 
never,  that  1  know,  been  attributed  to  the  poifon 
of  Lead,  yet  as  this  is  a  purely  nervous  affection, 
I  will  mention  luch  particulars  of  each  cafe,  as 
will  entirely  remove  all  fufpicion  of  this  caufe,  by 
(hewing  that  the  injuries  they  received  were  fully 
adequate  to  fuch  an  effeft.    The  poor  girl,  who 
was  firft  feized  with  a  locked  jaw,  had  been  fo 
much  hurt  by  the  explofion,  as  to  be  unable  to 
fpeak  for  twenty  hours  after  the  accident;  and 
befides  many  fevere  contufions  and  burns,  die 
tendons  on  the  back  of  her  hand  were  all  laid  bare 
by  a  deep  burn.     The  fecond,   befides  large 
burns  on  her  face,  arms,  and  thighs,  with  a  bad 
contufion  on  her  head,  had  the  tendons  of  her  ham 
feverely  lacerated   and  burned.     This  patient 
complained  to  me,  particularly,  that  a  pain  alter- 
nated between  this  wound,  and  the  mufcles  of 
her  neck  and  jaw,  that  were  fpafmodically  af- 
fected.   The  third  had  a  broken  arm,  large 
burns  and  contufions,  but  was  not  feized  with  a 
locked  jaw,  till  the  integuments  on  her  Jacrum 
were  deeply  mortified. 

It  is  of  importance  to  obferve  on  die  whole, 
that  of  one  hundred  and  fix  perfons,  who  were 
blown  up  by  eight  hundred  pounds  of  gun-powder, 
twenty-three  died  almoft  inftantly  by  the  ex- 

I  i  4  plofion; 


488        LETTER  FROM,  &c. 

plofionj  that  among  fo  large  a  number  of  the 
remainder  as  eighty-three,  who  had  received  fuch 
fevere  burns,  contnfions,  fradures,  and  dif- 
locations,  fo  fmall  a  proportion  as  three  only 
terminated  fatally  :  fifty-three,  who  of  this 
number  had  received  the  worft  injuries,  were 
admitted  into  the  Infirmary.  This  very  un- 
common fuccefs  I  would  chiefly  attribute  to  a 
plentiful  application  of  the  faturnine  water, 
together  with  copious  evacuations,  acid  and 
acefcent  drinks,  and  fupplying  the  wards  both 
day  and  night  fo  freely  with  frefh  air,  as  en- 
tirely to  clear  away  all  the  putrid  effluvia,  pro- 
duced by  fo  great  a  number  of  very  large 
fores. 

I  am  ever, 

t 

Dear  Sir, 

With  the  fincereft  Regard, 
Your  moft  faithful,  and  affe&ionate, 

J.  HAYGARTH. 
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Copy  of  a  Letter  from  Dr.  Rotheram,  of 
Newcastle-upon-Tyne,  to  the  Author. 

sir, 

I AM  much  obliged  to  you  for  the  fpecimen 
of  your  Experiments  and  Obfervations  upon 
the  Poifon  of  Lead.  The  fubject  is  truly 
interefting ;  and  I  am  very  glad  that  you 
have  taken  it  in  hand,  as  I  am  fure  the  public 
will  reap  both  pleafure  and  benefit  from  your 
inquiries. 

Whilst  I  practifed  at  Hexham,  I  was  fre- 
quently confulted  for  the  workmen  in  the  Lead 
mines,  Smelting  mills,  and  Refineries,  of  which 
there  are  many  in  that  neighbourhood ;  and  I 
moft  fincerely  repent  my  negligence  in  not 
taking  proper  minutes  of  thofe  cafes  j  had  I  done 
that,  I  mieht  have  now  been  able  to  have  fent 
you  an  hundred  of  them  $  but  alas  !  I  have  no- 
thing but  my  memory  to  truft  to,  and  therefore 
mult  fpeak  chiefly  in  generals. 

I  have  ever  looked  upon  Lead  to  be  highly 
poifonous,  when  its  particles  arc  fo  minutely  di- 
vided by  heat,  corrofion,  folution,  &c.  as  to 

enter 


490         LETTER  FROM 

enter  the  pores  or  abforbents  of  any  part  of  the 
body,  but  more  particularly  thofe  of  the  lungs 
and  ftomach ;  though  I  have  fometimes  fufpected 
them  to  reach  the  brain  itfelf ;  for  as  thefe  very 
minute  parts  are  rendered  extremely  volatile, 
efpecially  by  a  ftrong  heat,  it  is  no  wonder  that 
they  pervade  fome  of  the  fmalleft  pores,  and 
penetrate  into  the  inmoft  receffes. 

The  people  who  work  in  the  mines  here  are 
generally  pretty  healthy ;  and  I  believe  your  ob- 
fervation  with  regard  to  this  point  will  commonly 
hold :  Their  diforders  may  moftly  arife  from  the 
fmall  broken  pieces,  duft,  or "  warnings :  but  I 
dare  not  aflert  this  as  an  univerfal  maxim,  be- 
caufe  I  have  fome  reafon  to  believe  that  noxious 
effluvia  are  fometimes  mixed  with  the  air  in  old 
workings,  and  where  they  have  not  a  proper 
number  of  air-ihafts ;  and  the  people  affected  by 
this  kind  of  foul  air,  mew  very  different  fymp- 
toms  from  thofe  who  work  in  our  coal  mines. 
Afthmas,  and  thofe  very  obftinate  ones,  are  a 
frequent  confequence,  and  I  believe  almoft  uni- 
verfally  attended  with  a  blue  expectoration,  which 
lafts  for  feveral  months,  often  attended  with  a 
conftipatio  ahi,  and  fometimes  with  fpafmodic 
contractions  of  the  mufcles.  I  think  I  remember 
fome  of  them  paralytic ;  but,  as  I  lamented  be- 
fore, for  want  of  proper  minutes  I  dare  not  be 
pofitive. 

Your 
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Your  obfervation  of  the  cupolas  is  a  very  jufl 
one,  and  confirmed  by  plentiful  experience  in  this 
neighbourhood;  which  leads  me  to  make  fome 
remarks  on  the  three  branches  of  fmelting,  re- 
fining, and  reducing;  though  they  may  not  be 
new  to  you,  yet  as  I  have  had  frequent  opportu- 
nities of  attending  to  them,  I  (hall  trouble  you 
with  a  few  hints  in  each. 

The  effluvia  rifing  from  all  thefe  works  are 
foon  condenfed  and  concreted  when  they  come 
into  the  cool  air,  and  form  a  great  deal  of  white 
fubftance,  which  lines  the  chimney  of  flues,  and 
what  rifes  out  falls  perceptibly  on  the  ground, 
fometimes  in  fmall  duft,  at  other  times  in  little 
flakes,  deftroying  a  great  part  of  the  herbage; 
what  remains  gives  the  cattle  the  belland,  and 
neither  dogs,  cats,  nor  poultry  will  thrive  near 
any  of  thefe  mills.  The  fmelting  bufinefs  has 
generally  been  reckoned  lefs  noxious  than  the 
refining,  and  the  reducing  or  running  the  litharge 
into  Lead  the  worft  of  all ;  for  they  ufed  always 
to  reduce  the  litharge  upon  hearths,  and  indeed 
they  ftill  purfue  this  fenfelefs  method  in  fome  of 
our  works;  but  the  more  provident  ones  have 
erected  proper  furnaces  for  this  procefs,  which 
convey  the  fmoke  to  a  greater  diftance;  whilft 
the  refiner  ftands  at  the  mouth  of  die  teft  con- 
ftantly  fupplying  it  with  Lead,  regulating  the 
fire  and  taking  away  the  litharge,  whilit  the  bel- 
lows 
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lows  behind,  which  are  conftantly  fkimming  off 
the  litharge,  blow  the  effluvia  full  in  his  face. 
The  quantity  of  thefe  effluvia  may  be  in  fome 
meafure  computed  from  the  lofs  of  Lead  in  re- 
fining, which  generally  amounts  to  at  leaft  one 
ton  in  thirteen,  though  I  am  apt  to  believe  that 
more  of  this  evaporates  in  the  reducing  than  the 
refining  j  for  the  litharge  like  minium  always 
exceeds  the  weight  of  the  Lead  from  which  it  is 
produced ;  whereas  probably  twelve  tons  of  li- 
tharge when  it  is  run  down  will  fcarce  produce 
eleven  of  Lead.  To  illuftrate  this  a  little  farther, 
I  took,  the  other  day,  five  grains  of  litharge, 
and  the  like  quantity  of  lead,  and  laid  them  upon 
feparate  pieces  of  charcoal  whicli  I  held  in  my 
hand,  and  threw  the  flame  of  a  lamp  very  ftrong 
upon  them  with  a  blow  pipe.  The  litharge  in  a 
very  few  feconds  run  down  into  a  clear  piece  of  lead 
which  weighed  four  grains  and  a  half,  the  half 
grain  evaporating  almoft  inftantly,  and  the  vapour 
covered  the  charcoal  for  about  an  inch  round, 
where  it  lay  with  a  thin  yellow,  or  rather  greenilh 
cruft.  The  Lead  was  near  half  an  hour  in  eva- 
porating, but  threw  off  the  fame  kind  of  vapour  j 
I  obferved  from  this  that  the  litharge  is  much 
■more  volatile  than  lead,  and  the  firft  fumes  are 
probably  more  fubtile  and  eafier  raifed. 

The  workmen  in  this  country  call  the  diforder 
by  the  name  of  the  Mill-reek,  and  in  general  it 

anfwers 
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anfwers  to  the  ihort  defcription  you  have  given 
of  it  in  Derbyfhire.     The  moft  particular  cafe 
which  I  remember  was  that  of  Thomas  Wallace, 
a  refiner,  and  who  had  formerly  wrought  in  the 
mines  ;  he  confulted  me  about  fixteen  years  ago  ; 
he  had  then  violent  pains  and  gripings,  with 
coftivenefs  and  a  numbnefs  in  his  limbs.  The 
medicine  with  which  he  was  chiefly  relieved  was 
the  gum  pill  with  a  third  part  of  aloes,  taken 
morning  and  evening.    He  went  to  work  again, 
when  his  diforder  foon  returned,  and  brought  a 
gutta  ferem  upon  one  eye,  and  rather  hurt  the  fight 
of  the  other  j  his  left  hand,  if  I  remember  aright, 
turned  paralytic ;  which  complaints  baffled  every 
effort  which  I  made  for  his  relief  by  purgatives, 
blifters,  and  nervous  medicines.    He  then  went 
recommended  to  the  Bath  Hofpital;  but,  after 
ufmg  the  waters,  and  fuch  medicines  as  the  phy- 
ficians  there  prefcribed  for  fome  time,  he  returned 
in  the  fame  paralytic  ftate.    I  heard  of  him  about 
two  years-  ago,  and  I  do  not  know  but  he  may 
be  yet  living,  and  in  the  fame  condition ;  but  as 
lie  is  forty  miles  from  hence,  I  have  not  frequent 
opportunities. 

I  know  not  whether  the  following  experiment 
may  lead  to  any  conclufion  in  your  way,  but  you 
may  perhaps  not  be  difpleafed  with  a  trial,  which 
you  may  eafily  make  at  your  leifure.  Some  time 
ago  I  made  feveral  unfuccefsful  attempts  to  cor- 
rode 
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rode  or  diffolve  Lead  in  the  vitriolic  acid:  I  knew 
full  well  that  infufing,  boiling,  or  digefting  would 
not  do  it ,  but  I  digefted  ground  litharge  for 
fome  time  in  oil  of  vitriol  (till  without  effect.  At 
laft  an  ingenious  acquaintance,  to  whom  I  had 
communicated  my   thoughts,   moiftened  fome 
powdered  litharge  with  diftilled  vinegar,  and  a 
day  or  two  afterwards  poured  fome  water  and  oil 
of  vitriol  upon  it,  which  inftandy  turned  the 
whole  mafs  into  the  moft  beautiful  white  Lead  I 
ever  faw ;  the  vinegar  doubtlefs  acting  as  a  me- 
dium of  attraction  betwixt  the  litharge  and  the 
vitriol.    But  the  acid  of  vitriol  feparates  the  parts 
of  the  Lead  too  far,  fo  that  the  fubftance,  though  it 
exceeds  the  beft  white  Lead  of  the  mops  in  colour, 
is  greatly  deficient  in  fpecific  gravity;  and  no 
art  which  we  have  yet  ufed  can  remedy  this  fault, 
and  here  I  am  afraid  it  muft  reft.    For  after  fe- 
veral  trials,  it  wants  body  to  be  of  any  ufe  in 
painting ;  nor  does  it  flux  or  vitrify  eafily  enough 
to  be  of  ufe  in  glazing  the  white  eardien  ware. 
But  may  not  the  minerals  in  fome  waters  meet 
with  fome  proportion  of  a  fimilar  medium,  by 
which  they  may  attract  particles  from  leaden 
pipes,  citterns,  &c.  and  thus  carry  off  with  them 
many  noxious  particles. 

I  have  long  thought,  and  am  lately  more  cer- 
tain, that  not  only  the  generality  of  Lead  Ores 
in  this,  country,  but  often  the  Lead  itfelf  is  more 

heterogeneous, 


Dr.  ROTHERAM.  495 

heterogeneous,  than  has  been  imagined.  "I  even 
doubt  whether  fome  of  our  Lead  mines  may  not 
produce  every  known  metal.  Silver  is  well  known 
to  be  contained  in  them  all,  though  in  widely 
different  proportions;  Mr.  Cox,  if  I  am  not' 
much  mifinformed,  has  lately  produced  a  great 
quantity  of  copper  from  the  flags  or  refufe  of 
fome  of  our  fmelting  mills,  and  for  this  purpole 
has  purchafed  large  quantities ;  zinc  we  are  fure 
is  in  fome  parts  of  the  ore,  and  zaffre  I  have 
produced  from  other  fpecimens,  though  I  have 
not  yet  brought  this  laft  to  fuch  a  certainty  as  I 
could  wifli.  The  copper  fometimes  unites  with 
the  Lead  in  fmelting,  and  greatly  injures  it  for  the 
market,  as  it  renders  it  harder  and  more  brittle. 

I  must  trouble  you  a  little  farther  with  expref- 
fmg  my  doubts  about  your  laft  paragraph.  How 
far  the  fluxes  ufed  in  foldering  the  filigree  may 
fix  •  the  parts  of  the  arfenic,  or  from  what  other 
caufe  thofe  workmen  might  efcape,  I  dare  not 
fay;  but  I  fliould  notwithftanding  ftrongly  iuf- 
pect  the  fumes  of  this  very  volatile  and  cauftic 
mineral  to  be  very  prejudicial.  Hildanus  gives 
us  feveral  inftances  of  bad  effects  from  its  external 
application  in  fmall  quantities.  Hoffman,  in  his 
Metallurgia  Morbifera,  feci.  xvii.  fays,  Triftis 
caps  memim,  qui  Lipfia  contigit,  dam  in  domo 
Stanniariiy  qui  arfenic um  cum  cupro  admifceret,  ab 
bauftis  ejus  venenatis  fumis,  plures  in  eadem  domo 

habilantejy 
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habit  antes,  maligna  morbo  adfefti  et  mortui  Junt. 
Hoffman  likewife  tells  us,  in  the  fame  fe&ion, 
that  the  men  employed  in  both  digging  and  manu- 
facturing the  cobalt  at  Kuttenberg  in  Bohemia, 
are  fo  affected  with  vomitings,  fyncoptic  anxieties, 
cardialgias,  difficulties  of  breathing,  fuffocations, 
tremors,  &c.  that  they  appear  like  living  fkeletons. 

I  fear  I  have  too  long  trefpaffed  upon  your 
patience,  and  I  doubt  to  little  purpofe;  as  you 
will  have  fo  much  better  and  more  pertinent  in- 
formation. I  moft  heartily  wifh  you  all  the  fuc- 
cefs  which  you  can  delire :  I  hope  you  will  com- 
mand a  great  deal,  but  am  fure  you  will  merit 
more. 

I  am,  with  thanks  for  the  honour  of  your  laft 
correfpondence, 

Your  much  obliged, 

and  very  humble  fervant, 

J.  ROTHERAM. 

NEWCASTLE, 
JULY  8,  I773. 
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A  Letter  from  Dr.  Saunders,  of  London, 
to  the  Author,  on  preparations  of  Lead. 


Jeffries- 5 qjj are,  February  i,  1776, 

DEAR  SIR. 

BEING  informed  that  you  are  preparing  for 
the  prek  a  volume  of  EfTays  on  philofophi- 
cal  and  medical  fubjedts,  on  the  fame  plan  with 
thofe  already  publilhed,  I  am  happy  in  this  op- 
portunity of  communicating  to  you  a  few  ftriking 
fads  and  experiments  on  fome  of  the  preparations 
of  Lead,  a  fubject.  which  has  already  engaged 
your  attention.  Much  has  been  written  on  the 
efficacy  of  the  preparations  of  Lead,  on  external 
application  j  and  their  operation  and  effects  are 
fo  well  underftood  by  furgeons,  that  little  remains 
to  be  faid  upon  this  fubject..  It  being  however 
generally  admitted,  that  the  Acetum  Lithargyrites 
or  Goulard's  extract  is  in  its  operation  and 
powers  the  fame  as  the  Saccharum  Saturni->  I  am 
defirous  of  correcting  this  popular  error,  by  ex- 
Vol.  I.  K  k  plaining 
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plaining  the  difference  between  thefe  two  pre- 
parations. 

Metallic  bodies  acquire  their  caufticity  by 
an  union  with  acids,  with  which  they  enter  into 
a  ftate  of  mixture ;  the  activity  is  proportioned 
to  the  quantity  of  acid  and  the  degree  of  folu- 
bil  ity  in  the  metallic  fait.  The  variety  in  this  re- 
fpect  in  fome  metallic  falts  is  fo  great,  even 
where  the  acid  in  combination  is  the  fame,  that 
the  caufticity  acquired  by  a  moderate  proportion 
of  metal  is  almofl  deftroyed,  when  a  larger  pro- 
portion is  added :  This  is  illuftrated  by  attending 
to  the  difference  between  corrofive  fublimate  and 
calomel,  which  are  both  preparations  of  mercury 
with  the  fame  acid.  This  reafoning  will  apply 
to  the  fubject  of  Lead. 

In  the  preparation  of  the  Acetum  Lithargyrkes, 
the  acid  is  fully  faturated  with  Lead ;  in  the  pre- 
paration of  the  faccharum  faturni,  the  acid  is  in 
a  much  larger  proportion  to  the  Lead.  The  Ace- 
tum Lithargyrites,  when  diluted  by  the  pureft 
diftilled  water,  gives  out  a  copious  precipitation 
which,  from  experiment,  I  find  to  be  Ceruffe. 
The  Saccharum  Saturni  remains  diifolved  in  dif- 
tilled water,  and  is  therefore  applied  topically  in 
a  ftate  more  immediately  active,  both  from  its 
greater  proportion  of  acid,  and  its  preferving  its 
folubility  under  high  degrees  of  dilution.    I  find 

from 
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from  experiment  that,  by  adding  a  very  fmall 
proportion  of  diftilled  vinegar  to  the  Aqua  Satur- 
nina  of  Goulard,  the  white  precipitate  is  re- 
diffolved,  and  that  the  folution  procured  in  this 
manner  is  more  aftive,  butlefs  adapted  to  remove 
inflammation,  and  abate  irritation,  as  a  fedative, 
than  the  Aqua  Saturnina  itfelf.    I  was  firft  led. 
to  apply  to  this  fubjeft  from  an  averfion  to  the 
ufe  of  turbid  liquors,  efpecially  when  the  preci- 
pitation is  produced  by  the  pharmaceutical  treat- 
ment of  chemical  mixtures.    I  am,  however, 
perfectly  convinced,  that  no  degree  of  dilution 
of  Saccharum  Saturni  will  anfwer  the  many  valu- 
able purpofes  to  be  obtained  from  the  ufe  of  the 
Acetum  Lithargyrites.    In  the  operation  of  medi- 
cines on  the  human  body,  a  flow  and  gradual 
adion  is  often  to  be  defired,  in  preference  to  a 
more  immediate  operation  from  the  fame  remedy, 
applied  in  a  more,  foluble  form.    It  is  upon  the 
fame  principle  that  the  Flares  Zinci,  when  diffufed 
in  water,  in  many  cafes,  produce  a  better  effedt 
than  a  folution  of  the  Vitriolum  Album  in  any 
ftate  of  dilution;  and  that  the  Kermes  Mineral, 
and  fome  other  preparations  of  antimony  of  a 
flow  folubility,  produce  a  more  lafting  opera- 
tion,  and  poffefs  more  powers  than  even  the 
Tartar  Emetic,  except  in  fuch  cafes  where  imme- 
diate and  active  evacuations  are  required,  as  in 

K  k  2  the 
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the   beginning   of  fevers   and  acute  difeafes. 
Water  alone  therefore,  in  the  cafe  of  the  Aqua 
Satumina,  proves  a  precipitant  of  Lead  by  attract- 
ing the  acid,  and  reducing  the  preparation  to  a 
ftate  of  Ceruffe,  an  intermediate  ftate  between 
Lead  and  the  Saccharum  Saturni ;  fo  that  Ceruffe 
diffufed  in  water  more  nearly  refembles  the  Aqua 
Saturnina  of  Goulard,   than  a  folution  of  the 
Saccharum  Saturni  does.    There  is  however  an 
advantage  in  external  application  from  the  ufe 
of  powdery  bodies,  in  their  ftate  of  precipitation, 
becaufe  they  are  in  a  more  fubtle  form  than  any 
body  can  be  rendered  by  mechanical  triture.  I 
have  fometimes  been  of  opinion,  that  various 
chemical  mixtures  are  formed  by  the  union  of 
the  fame  metal  in  its  application  to  different  pro- 
portions of  the  fame  acid,  and  that  Calomel  may 
be  confidered  as  the  union  of  Mercury  with 
Corrofive  Sublimate,  in  which  the  acid  was  fo 
much  attracted  and  engaged,  that  it  entered  into 
a  very  imperfect  union  with  the  additional  quan- 
tity of  Mercury  in  Calomel;  and  that  therefore 
the  Mercury  employed  which  produces  Calomel, 
dimintihes  the  activity  of  Corrofive  Sublimate 
without  acquiring  folubility  itfelf,   and  without 
lofing  much  of  its  own  phlogifton ;  hence  the 
precipitates  from  Calomel  and  Corrofive  Subli- 
mate, by  alkaline  fubftances,  differ  fo  effentially 

in 
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in  their  nature.  In  the  fame  manner  the  Saccha- 
rum  Saturni  may  be  confidered  as  an  union  of 
Ceruffe  with  Vinegar,  whereas  Goulard's  Acetum 
Lithargyrites  is  an  union  of  Lead  with  Vinegar. 

To  the  fame  principle  may  be  referred  the 
power  of  fixed  air  in  re-dilfolving  calcareous 
matter,  after  it  had  proved,  in  a  fmaller  propor- 
tion, a  precipitant  for  quicklime :  So  that  although 
chalk  may  be  confidered  as  a  combination  of 
quick-lime  and  fixed  air ;  calcareous  matter  dif- 
folved  in  water  by  fixed  air  is  an  union  of  chalk 
and  fixed  air.  We  even  find  that  though  quick- 
lime attracts  fixed  air  ftronger  than  the  cauftic 
fixed  alkali;  yet  die  cauftic  fixed  alkali  attracts 
fixed  air  more  ftrongly  than  chalk  does,  and 
therefore  precipitates  chalk  held  in  a  ftate  of  folu- 
tion  by  fixed  air.  This  will  probably  beft  ex- 
plain why  the  cauftic  alkali  fhould  prove  a  pre- 
cipitant of  calculous  matter  diffolved  in  the  me- 
phitic  acid.  I  have  mentioned  thefe  facts  with 
a  view  to  illuftrate  that  it  is  a  principle  in  che- 
miftry,  that  various  mixts  are  formed  from  the 
combination  of  two  bodies,  in  different  proportions 
to  one  another.  It  is  upon  a  fimilar  principle 
that  metallic  falts  are  rendered  lefs  active  by  ab- 
stracting their  acid,  either  by  attraction  or  cal- 
cination. An  attention  to  thefe  circumftances, 
derived  from  a  knowledge  of  the  chemical  hiftory 

of 
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of  bodies,  may  lead  to  fome  future  improvements 
in  the  pharmaceutical  treatment  ot  many  valuable 
remedies,  and  enable  us  to  render  chemical  pre- 
parations more  or  lefs  active,  or  more  or  lefs 
foluble,  as  the  indications  of  cure  may  feem  to 
require. 


A  Letter 
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A  Letter  from  Dr.  John  Carte  to  Dr. 
Grew,  concerning  the  Belland,  caused 

BY  THE  FUMES  OF  LEAD  ;  EXTRACTED  FROM 
DR.  HOOKE'S  PHILOSOPHICAL  EXPERIMENTS, 
PUBLISHED  BY  Mr.  DeRHAM,  F.  R.  S. 

Manchester,  Oftober  27,  1678. 

I THOUGHT  it  might  be  worth  while  to 
give  you  a  ftiort  account  of  a  diftemper  in 
Derbylhire,  very  common  among  thofe,  who  are 
employed  in  the  fmelting-mills,  i.e.  the  houfes 
where  they  melt  the  Lead  down  from  the  ore ; 
it  is  by  the  country  people  called  the  belland,  but 
for  what  reafon  I  cannot  learn  ;  it  is  hard  to  give 
a  concife  definition  of  it,  becaufe  it  feldom  ap- 
pears but  under  the  difguife  of  another  difeafe. 

This  belland  frequently  imitates  the  tormina 
"jentris  Jcorbutica,  but  in  a  moft  exquifite  manner, 
which  is  ufually  accompanied  with  extreme  cof- 
tivenefs,  and  a  continued  fuppreflion  of  urine; 
fometimes  appears  like  an  afihma  convulftvum,fome- 
times  a  continued  and  obftinate  dyjpncea,  and  often 
feizes  the  genus  nervofum,  either  in  a  paralytic 
refolution  of  the  parts,  or  in  fpafms. 

It 
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It  has  a  different  effect  upon  men,  according 
to  their  age  if  they  come  not  to  the  work  of 
the  mills,  till  they  are  full  grown,  or  of  a  middle 
age,  they  fuffer  moftly  the  aforementioned  pains 
of  the  belly,  or  difficult  breathing.  But  if  taken 
in  while  young,  and  growing,  they  are  fubject  to 
the  palfyj  their  limbs  (efpecially  their  fingers) 
being  often  irrecoverably  refolved :  Or  fometimes 
have  their  fingers  fo  contracted,  as  to  render 
them,  perhaps  for  ever,  incapable  of  working: 
Both  which  I  have  feen. 

I  could  not  be  informed  of  any  fpecifics,  they 
had  for  this  difeafe ;  but  that  a  decoction  of  colo- 
quintida,  in  ale,  was  very  common  among  them. 
I  remember  once  an  old  man  complained  to  me 
of  the  bettand'y  it  opprefied  him  in  the  nature  of 
an  afthma  j  I  advifed  him  to  fulphurate,  medi- 
cines, which  did  relieve  him.  The  contraction 
of  the  fingers  I  have  known  cured,  by  often  put- 
ting the  arms  into  hot  grains'  after  brewing. 

I  have  not  obferved,  whether  any  of  thofe, 
that  are  paralytic  by  the  belland,  die  hectic,  as 
Dr.  Pope  relates  of  them,  at  the  mercurial  mines 
in  Firmly,  but  it  feems  not  improbable  that  they 
may. 

This  diftemper  is  not  .  only  incident  to  men, 
but  other  creatures,  as  horfes,  cows,  dogs,  cats, 
hens,  geefe,  Sec.  but,  efpecially,  cats  are  fubject 

to 
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to  it :  Indeed  few  creatures  that  are  young,  will 
live  near  thefe  mills  without  the  belland. 

Dogs  do  in  their  fits  howl  and  tumble  up  and 
down,  foaming  like  epileptics ;  this  the  people  im- 
pute to  the  pain  of  their  bellies. 

I  know  a  Imall  rivulet,  on  which  fome  of 
thefe  mills  ftand,  wherein  trouts  have  been 
caught,  which  have  been  fuppofed  affected 
with  the  belland,  by  the  irregularity  of  their 
growth,  their  heads  being  great  and  mifhapen, 
their  backs  crooked,  their  tails  very  fm all, 
which  I  am  apt  to  think  might  proceed  from 
their  feeding  on  the  Jmitham  or  duft  that  is 
warned  down  at  a  flood  :  For  not  only  the 
fumes,  but  alfo  the  wafhings  of  lead  ore,  and 
the  wafte  (as  they  call  it)  e.  the  duft  that  re- 
mains, after  the  ore  is  melted,  is  very  noxious 
to  moft  forts  of  creatures,  and  for  this  reafon, 
they  that  live  near  the  mills,  dare  not  water 
their  horfes  at  the  river,  upon  a  flood. 

These  poifonous  fumes  are  not  only  hurtful  to 
animals,  but  alfo  injurious  to  vegetables;  for 
if  the  fmoke  be  driven  much  upon  any  one  place, 
it  deftroys  all  the  grafs  of  it. 

Now  that  the  belland  in  men,  or  other  crea- 
tures, proceeds  moftly  from  the  fmoke,  will 
be  eafily  granted ;  but  what  thefe  fumes  are  im- 
pregnated with,  is  the  queftion.  Some  fancy 
them  to  be  antimonial ;  but  then,  methinks,  they 
Vol.  I.  LI  mould 


506         LETTER  FROM 

jfhould  have  the  fame  effect  with  the  flowers  of 
that  mineral,  and  I  never  heard  that  any  of  them 
were  inclined  to  vomit.  I  am  much  more  apt  to 
think,  that  the  mercury  in  the  ore  is  the  caufe, 
both  becaufe  they  that  work  in  the  mercurial 
mines,  are  fubject  to  the  like  fymptoms,  efpecially 
the  palfy ;  and  alfo  I  am  told,  that  this  belland 
often  begins  with  a  fwelling  of  the  glands  about 
the  throat,  which,  perhaps,  if  not  prevented, 
migh't  terminate  in  falivation.  But  why  mercury 
mould  operate  fo  varioufly  upon  bodies,  differ- 
ing in  age,  is  a  queftion  will  hardly  be  folved, 
till  it  appear  more  plainly,  whether  it  be  nearer 
akin  to  alcalies  or  acids :  Its  effect  is  eafily  fore- 
told in  bodies  that  abound  with  acids,  whether 
fcorbutic  or  venereal ;  but  in  younger  perfons 
whofe  humours  are  more  infipid,  and  their  blood 
freer  from  both  fixed  falts  and  acids,  it  may, 
perhaps,  fix  itfelf  upon  the  nerves,  as  the  cooleft 
parts,  and  impede  the  motion  of  the  fpirits ;  but 
I  had  radier  hear  other's  reafons  about  the  caufe 
of  thefe  things,  than  trouble  you  with  my  own. 

Some  other  things  I  have  been  informed  of 
by  the  workmen,  as  that  a  little  fpar  mixed  with 
the  lead  ore,  promotes  its  fufion,  I  fuppofe,  as 
the  yellow  marchafite,  that's  found  with  filver, 
makes  that  metal  flow  the  fooner :  That  if  there 
be  any  hollywood  in  the  fire,  it  hinders  the  flux- 
ing 
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ing  of  the  ore,  which  is  certainly  caufed  by  the 
glutinous  fap  of  that  wood. 

That  the  fmoke  is  oblerved  to  follow  the 
water  very  much  :  I  fuppofe  the  coldnefs  of  the 
water  does  condenfe  the  fumes,  as  is  feen  in 
reviving  mercury  from  cinnabar.  A  blue  film 
is  obferved  on  the  furface  of  thofe  waters,  where 
the  fmoke  falls. 

That  a  man  may,  by  wetting  his  ringer  in  his 
mouth,  or  common  water,  draw  it  through  melted 
lead  or  iron,  without  any  prejudice. 

Sir,  thefe  obfervations  will  feem  barren,  yet 
as  good  as  I  could  make  among  thefe  people  of 
the  Peak,  few  of  which  can  give  a  rational  account 
of  either  what  they  do,  or  fuffer,  in  fuch  matters. 

I  am, 

Sir, 


Yours,  &c. 
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